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ABSTRACT 

This report describes the activities of a UNESCO 
consultant who visited Kenya, Tanzania, Zambia and Malawi for the 
purpose, of assisting local' education agencies-in the Biology Teaching 
-^ilot Project. The consultant *s report briefly summarizes the status 
of the School Science Project (SSP) in these East African countries. 

V Also listed are the attempts and activities that have been undertaken 
to write books, train teachers and, evaluate' the program. 
Recommendations for future acticjilj^ are given. (PS) 
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SECTION 1 Summary and Main Conclusions 



1.1 



1.2 



1.3 



1,4 



1.5 
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In Kenya, the SSP Bialo^y Programme has reached Form 3, and the text- 
book for Form A has been published under the supervision of the Kenyan 
Biology Panel. The teachers’ guide for Book IV is being released on 
cyclostyled sheets in sections, -^ome discussions were held with the 
Pa,nel on adding statements of objectives and lists of investigations. 
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Two problems ±h Kenya have been the difficulty of mcJUnting iji-service 
courses in regional centre^ and the difficulty of obtaining systematic 
feedback f ronf the trial schools* Considerable time was spent in 
Kenya in giving prototype one-day in-service courses in regional 
centres to provide a model for future expansion of in-service activities. 
These courses were well received and well attended. A systematic study 
was also undertaken as a preliminary evaluation of the effectiveness 
of SSP Biology in Kenya. Similar studies were completed in Zambia and 
Malawi. These were undertaken mainly to train local people in 
appropriate methods of curriculum evaluation. Discussions were also 
held in Kenya, Zambia and Malawi on methods of obtainfng effectiye 
feedback from schools. * 



In Tanzania, the Ministry of National Education requires reports on 
the .effectiveness and suitability of SSP Science, for Tanzanian pupils^ 
Most of the'timevin Dar-es-Salaam was spent with Biology and Cheirtistry 
Padels in discus^ons on methods of obtaining summative evaluation 
data for these reports. « • 



In Kenya and Malawi, teachers were given training in the setting of 
objective examination questions, testing for understanding rather than 
mere recall of knowledge. In Kenya, questions prepared by sC teachers’ 
workshop were used for a book of questions requested by the East 
African Ex^ination Council* 



In East Africd, the International Co-ordinator appointed to help with 
the final version of the books, hks been unable to work effectively 
because of administrative difficulties that are fully discussed in 
SECTION A . A' co-ordination committee of three has been suggested as 
an alternative model - one representative from each of Kenya, Tanzania 
and Uganda , 



In Zambia the Unesco Study Group is working to produce local editions 
of the Unesco Pilot . Project Units as background reading for teachers. 
The group has so far made no direct contribution .to curriculum con- 
struction for Zambian schools but has been mbst effective in 
* establishing links between school biology^ government departments 
concerned with biological problems and various biological institutions: 
Recommendations were made during this mission to bring the Study 
Group into closer contact with the new Curriculum Development Centre 
of the Ministry of Education.. 



The Curriculum Development Centre in Zambia has been founded to prepare 
new .curricula for primary and secondary schools* This is an important 
institution worthy of the fullest support but does require more 
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personnel and also fellowships to train local people in curriculum 
methods. During 'this mission^^a seit\iriar was given to staff of the 
Centre on curriculum evaluation. 



1.8 An important project in Zambia is the SepondAry School Science Pilot 
Project (SSSPR). This proj^ramme consists of courses of physics, 
chemistry and biology in each of five schools. The contuses are slight 
mpdif ications' of the Nuffield Or-level programmes, and in general 

have been successful in the five trial schools in attaining their 
objectives. These objectives, however, do not necessarily fit 
Zambian' education. Another .problem is that the trial schools are not 
typical of secondary schools in Zambia and therefore SSSPP programmes 
have a poor, chance of succeeding in average or below average secondary 
schools. It *is recommended that the expf^eriment be phased but' but ‘ 
that the best of the programme be used in the development of new 
coiirses, perhaps in physical science and biology. < V 

1.9 In Zambia, the Zambian Association for Science Education (ZASE) is 
very actJLve. ^commendations were made to bring the work of the 

' Associatlb'n into 'close co-operation with the Curriculum Development 
Centre.^ 









1.10 In Malawi, the Unesco Study Group has completed trialling Unesco 

Units 1 to 6 and 8 to 10 in Forms 1 and 2, dhd are now redeveloping 
these units for the 2nd form Junic'r Certificate Examination. The 
trials have been successful, but there is need for more systematic 
feedback to obtain inft^rmation for the final version of the books i 
The Study Group in Malawi is very active and the work is undertaken 
in the main by local Malawian teachers who are producing materials 
of high quality. 



1 11 An important achievement of this , mission was the comi^letlon of 

evaluation studies of new biology curricula in Kenya, .Malawi and 
Zambia (see SECTION 1.2 above). Results of these studies showed 
that the courses in Malawi and Kenya were popular with pupils and P 
teachers, had appropriate objectives for the country con<:erned and. 
had hi^ probability of success if transferred from trial schools w 
all secondary schools. 'The SSP course in Kenya was about 25% toe 
long and some, sections were too difficult, but these problems would 
be taken into consideration during the final version. In Zambia^ th/e 
' SSSPP programme has a poor chance of success beyond the trial sch/.^o.lfir 
(see SECTION 1.8 above). O 



1-12 There is need for a sub-regional consultancy service to help vario^je 
countries with preparation of final editions, with in-service course;^ 
and with evaluation studies. ^ 

1.13 In the more distant future, there is need for sub-regional ‘‘Centres 
for the Development of Learning Materials’’ that would produce 
prototype materials and train personnel for national study groups^, 
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SECTION 2 , Terms of Reference and their Interpretation ^ 

. ^ I • • 

2 1 The terms' of reference in the contract with Unesco were as fpllows: 

”The. consultant shall undertake a consultant mission of about 11 
weeks duration to Kenya, Zambia, Malawi ^nd Tanzania. He will 
provide assistance to the governments of these four countries in 
regard to, the Biology Teaching Pilot Project. He will provide 
guidance in the writing of teachers’ guides, the re-evaluation of 
biology textbooks for Forms 1, 2, 3 and 4 and the preparation of 
examinations in Biology.^ 

% 

Upon completion of his mission, he shall submit to Unesco a 
full report on the>work accomplished, including his assessment of 
the situation and his recommendations* for fiitpre Improvement." 

2' 2 The"ter|;is of reference were interpreted in each country as follows: 

s 

' (one month). The Kenyan Biology Panel,, based at the Kenya 

Institute of Education, asked for assistance in the following 
^eas: (a) organlzat;Lon of a workshop for panel members and 

local teachers to 'prepare sample questions in-biology for the 
East African Examination Council, (b) assistance with an * 

^ evaluation study of the effectiveness of SSP Biology books in 

Forms 1 to 3 in Kenyan Secondary Schpols, (c) preparation of 
materials* for and the mounting. of a series of one-day in-service 
courses for biology teachers in regional* centres to give 
orientation on the' discovery approach to teaching and examlnj^ng, 

(d)l advice on preparation of the teachers* guide for Book IV 
SSP Biology; All these activities were successfully completed. 

ii) Tanzania (three days). , The Tanzanian SSP Biology Panel,- together 
with the SSP Chemistry Panel, especially requested’ advice on * 
examination procedures and on methods of obtaining a summatlve 
evaluation of their programmes. The three days in. Tanzania were 
spent, therefore, in intensive discussions with Panel members and 
with the Ministry of National Education on these matters. , 

. ill) Zambia (threfe weeks) . In Zambia the Unesco booklets produced for 
the Biology Teaching Pilot Project have not been used as the" Basis 
of a ney curriculum for Secondary Schools but are being-re- 
developed as background enrichment for teachers and pupils* . I 
was asked to examine the effectiveness of this apprbach. In 
addition, the Ministry of Education working with the Science 
Education Centre of the University of Zambia had 'initiated a 
Secondary School Science Pilot Project (SSSPP) based on Nuflield 
Science in five Zambian Secondary Schools. A request wafc^ for- 
warded through the Lusaka office of UNDP to evaluate the effective- 
ness of this experimental course in biology; to give talks and 
seminars at the University Science Education Centre, and to work 
with the. staff of the new Curriculum Development Centre of * the 
Ministry of Education on problems of curriculum evaluation. A 
' number of activities arising from these requests was successfully ; 

completed* ‘ | * g 



iv) Malawi (three weeks). The Unesto booklets have been used in five 
^ trial, schools in'' Malawi as the basis for a ne\/" course in biology 
for Forms 1 and 2 leadihg to, the Junior Certificate Exaipination. 
The local Study Group requested, therefore, a preliminary 
evaluation of the effectiveness of the new , course. In addition, 

a request Vas-*made for assistance with mounting a workshop for 
Unesco biology teachers to orient them towards the approach used 
^ in the Unesco booklets.; to give some, assistance with a new lay- 
out for the preparation of local editions of .the books and the 
teachera* guides and to give some training in’* the techniques of 
. examining and figld teaching. In addition, I was asked to give 
lectures at thq University of Malawi and to h’ave talks with 
officials of the Ministry of Education and the Department of. 
External Aid. These activities were successfully completed. 

* - • ‘ 

2 3 A summary of activities undertaken during this mission is presented 
as Appendix A. ^ list of personnel closely involved in the mission 
is givfcn as Apf^tvdix B. A list of schools and 'institutions' visited 
is given "as Appendlk C. . 

, /’ See Appendix' A 

' , ^ See Appendix 's 

. See Appendix C 



SECTION 3. Present Situation of SSP Biology in Kenya 

3 1 ^ In Kenya the SSP Biology Project has reached Yorra 3 in seventeen 

trial schools. Kenya has accepted responsibility for the- editing and 
production of the pupils’ text and teachers’ guide for Form A. 



32 A waiting workshop held in Nairobi 'n July 1970 and attended by Biology 
^ panel members from Kenya, ^Tanzania and Uganda, prepared the final 
draft of Book IV. Since then the Kenyan panel has undertaken the 
final editing of thi^ volume. It was released early in 1971 and dis- 
tributed to trial schools in all three East African countries. 



3^3 



Unlike the books for Forms 1, 2 and 3, the text for Form A is in one 
volume and caters for the first two terms of the year, leaving the 
third term free for revision. There are six units in the book 
follows: 



Unit 1. 


Analysis of behaviour 


2. 


Linking systems 


3. 


Plant reproduction 


■ A. 


Genetics and evolution 


.5.' 


Changes In populations 


6. 


Man and his natural resources. 



‘ Perhaps more than the other voludles in the SSP series Book A draws 
heavily on 'the booklets produced by the Unesco Pilot Project for 
Biology teaching in Africa, .Unit 6 for example following very closely 
the text in Unesco Volume 12 ’’Man and His Natural Resources.” 
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3 A. Volume A of SSP Biology is attractively printed, . easy to read, well * 

^ • illustrated and emphasises the discovery method through a series" of 

well designed practical activities. The practical assignments for ^ 

^nit 6 “Natural Resources'* are of special interest as they encourage 
out-of-door activities close to the school in the immediate ^local ^ 
environment. 

‘3.5 Teachers' Guides for Volume A are at present in production and are 
being issued unit by unit^ on cyclostyled sheets b^ause, while Book 
A is hot at pr"esent being"taught in Kenya, it is now in the SSP 
trial schools Form A in Tanzania and Uganda. These countries have 
therefore been supplied with unit teachers* guides as they are produced, 
fty March 1971 guides for Volume A units 1 to 4 had been released. 

3 6 The Teachers* Guides ^Epr Book, IV are comprehensive and weLl organised. 
They dp,' however, have one shortcoming. Unlike the guicfes for years 
1, 2 and 3 they lack a statement of objectives for eacTThnit or a 0 
list of practical activi^ties ’showing those which are compulsory and 
examinable and those’which are optional. It was recommended , that this 
information be added and this was agreed to by the Kenyan Panel. 



3 7 No decision has been reached in Kenya on- whether SSP Biology will 

spread beyond^the seventeen trial schools after 1972 but the indica- 
tions are that the course has succeeded so far. It is possible that 
the Ministry of Education may allow both traditional and SSP Biology 
to continue as alternatives but would strongly recommend the SSP 
cjourse^ This, would, however, be an^ embarrassment to the East African 
Examination Council;which would prefer a clear cut decision in favour 
of one course ortc the other. T])e matter is still to be resdlyed and 
,'this highlights the need for a comprehensive summative evaluation of 
the programme during 1972. (See SECTION 10). 3y then Kenya wiil 
have completed one cycle of four years and have had one* public 
examination at 0-level, while Tanzania and Uganda will have put two j 
fourth forms through the 0-levtl examination. • ^ 

3 8 Special examination papers set by the feast African Examination Council 
and moderated by the Cambridge Examination Syndicate will be held' in 
*1971 for students in Tanzania and Uganda. All three countries have, 
been involved in designing the form of the examination and in con- 
tributing questions for a sample paper to be Issued by Junfe 1971. 

(See SECTION 5) . " . . 

\ 

3 9 Attached to this report as Appendix D are the minutes of the Kenyan • 
Biology Panel held on Saturday, 20th February, 1971. These have been 
included because they bring forward the issues of current concern to 
the Panel. These include the preparation of the sample paper for 
. 0-level; the need fot in-service activities to help SSP teacher with 
philosophy and teaching methods; the possible role of an international^ 
co-ordinator; the writing of the teachers^ guides for Book IV and the • 
problem of obtaining detailed feedback from trial schools. 

See Appendix D 
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Two critical pro*blems in Kenya have been the difficulty of mounting 
regular in-service courses for SSP Biology teachers in regional 
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centres and the difficulty of obtainirt^* regular systeyiatic evaluation 
of the effectiveness of the* course. Considerable time was spent during 
this mission in preparing models €or overcoming these problems and in 
mounting prototype in-service courses and evaluation studies. (See 
SECTIONS 11 and 13):' 
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SECTION 



4 1 



4.2 






4,3 



Mr 



The Problem of the International Co-ordinator for SSP Biology in 
^ East Africa ' • . 

M. Chadwick was appointed by.^he Centre for Educational Development 



Overseas (CEDO) London, ,.in October 1970 tb act: as curriculum co 
ordinator between the three* countries Kenya, Tanzania and Uganda. He 
was attached to the’ office of the Ugandan Ministry of Education / 
Inspectorate. I had the pleasure of meeting Mr.\Chadwick at the inter--, 
national meeting in Nairobi on Saturday, 27th 'February. He has 
excellent qualifications in biology curriculum and has had extensive 
experience in African countries. 

'^he appointment of a co-ordinator had been agreed to in principle by 
t1ie Ministries of Education in Kenya, tanzania and Uganda following a 
recormepdation. by Mr, Peter Kelly of the Nuf&ield Science Teaching 
Project during a visit to East Africa in 1969. TKe co-ordinator was 
envisaged as bringing together feed back fyom schools in three y 

countries and; to hel^J with final revision of books and ‘teachers’ guides 
He was also to"^help with production of ancillary materials. 

Mr. Chadwick, due to circumstances quite*^beyond his control, is having 
considerable dif f iculty'^in implraenting his terms of reference., 

Because of thQj following circumstances he has not been fully accepted 
by the Biology Panels of the three countries, particularly those of 
Kenva and Tanzania. . • 



( 



X 



i) Instead of being attached to the East African Examination Council,^ 
x>r to some other agency of the East African ^Jonnnunity such as the 
Research Council, or even to the staff of a University, he was 
appointed to' the Ministry of .one only of th^ three countries, 
namely Uganda. His attachment to the Ministry of one country 
pi;esents difficulties in protocol and administration for- the other 
two countries and has been a -definite barrier tb the effectiveness 
of the appointment, * . * . 
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ii) A bage in Kampala' is geographically less convenient than a base in ' 
either Nairobi or Dar-es-Salaam. A solution would haye been to have 
had alternating periods of 2 to 3 months In each city. 

/ X * 

iii) The Ministries^of Education in Kendra, Tanzania and Uganda were not 
given an opportunity to review the list o.f applicants for the 
\ position or to make recommendations for the appointment. ^ This has 
been somewhat resented by Panel members*. . , 

iv) Panel members in all threo countries naturally and correctly view . 

• the SSP Biology Project as^asically a programme for East African 
schools, produced by Afric^is to meet local needs and objectives. 
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1 attended in, April 1970 (contract NS/2860/70. BOC 24.062) an inter- 
national meeting. on SSP Science in Kampala convened by the East 
African Examination Council and sponsored by CEDO.’ Continued references 
by a CEDO representative to ''the SSP Biology as an East African 
adaptation ot Nuffield 0-level Biology were relented by delegates to 
.tile conference. The co-ordinator, as a CEDO appointment, is therefore 
now seen ^by mdny Panei members to identify with Nuffield Science and 
to be in East Af ricA to promote Nuffield interests. No matter the 
truth or otherwise of this^point of view, the d^amage has heen done and 
.MrV Chadyick has been largely ineffectual ^n his role as co-ordinator, 

. There does npt seem a way to ^retrieve the situation in its present 
form and in *both Kenya and Tanzania there is some suggestion that co- 

►s ordination, of the final revision be undertaken by a panel of 'three 
ed:(.t^s, one from eAch country. Thi^would be^'an effective^ 
immediate solution.^ Perhaps Mr. Chadwick coul^ assist such a .committee 
in an advisory role. 
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international ‘co-ordination and 



There remains the" oveir-all need for 
it i^* suggested that another* appointment be made thf^),ugh the auspices 
•of a sufficiently "neutral” organization such as.Unesco. Perhaps 
international consultants could be appointed virtually full-time who 
, yoiilti visit various countries as requested. Such consultants could 
provide information on curriculiifii developments in other regions, run 
in-setvice courses, m 9 unt evaluation studies and assist in writing 
and examination workshops.' ’ ^ 

SECTION 5 . Writing Workshop for Examination* jtems in Kenya 22nd February, 1971 

5 1 On arrival in Kenya on the I5th February I was immediately asked by the. 
Biology Panel to assist with preparing sample examin^ion questions for 
\ Book IV SSP Biology. were urgently required for an international 

panel meeting scheduled tor S7th February in. Nairobi. At this meeting 

' questions were to be selected for a sample 0-leVel examination paper 
for the East. African Certificate of Education. 

# 

5 2^ As a result of this request a workshop for panel members*'was convened 
for a full day on Monday, 22nd February. The followirig members^ of the 
Biology Panel and staff of Kenya Institute of Education attended: 

' • Dr . S. Frank 9 

. , ^ Mrs. A. Glover 

Mr. J. Kimura 
Mr. T. Malkin 

/ , ’ Mr. J.F. Omang^ 

Mr* D. Plnney 
• Mr . J. Waikwa 
Mr. F.M. Wakhu 
Miss G. Wokabi 



Talks were givep on the use of Bloom’s "Taxonomy of Education Objectives 
in setting questions on 0-level biology and on rules to follow in 
setting multiple choice; short answer and longer expressidn (or essay 

> 
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. type) questions. Members of the workshop then set draft questions on' 
specified units pf Book IV SSP Biology. 

5 3 After the workshop the items were selecfed’and edited and published in 
a mimeographed’ booklet. The booklet was printed in sufficient numbers 
for the international meeting of the 27th February; and for distribu- 
tion to biology teachers attending in-service courses. The following ' 
is the preface to the booklet, "SSP Biology Sampld Ouestions". 

’ * * ♦ 

. "The questions have been designed to reflect the objectives 
of SSP Biology. Emphasis has been placed on understanding*, 
rather than mere recall of knowledge. Most questions involve ‘ 

' placing the students In relatively unfamiliar situations which 

require interpretation. 

No attempt has been made to set a question on every major 
' concept of the course but questions have been included on some 
of the important ideas from* each unit. 

Ouestions based directly on practical work have been marked * 
by an asterisk. 

\ 

With regarc^ tp essay questions,* the Panel felt that when an 
essay is based on .one specific conoept only it gives undue 
weight to the final mark the student receives. To avoid this,^^ 
the essay ’questions here covef broad areas, rather than specific 
concepts. 



The panel is. extremely grateful to acknowledge the stimulating 
' and useful assistance of .Dr. G.R. Meyer of Macquarie University, 

Sydney, Australia-, who acted as a'^Unesco consultant In the 
' preparation of these questions." ^ 

The book*let contained about four mlutip^e choice questions and four 
short answer expression questions on eacVi unit of SSP Book IV ^nd 
seven general essays - about fifty question^ in all. 

5 A The booklet was tabled a’t the internet ional .meeting of the 27th 

February and accepted as a contribution to the bank of questions for* 
the sample SSP Biology 0-level examination., ' 



5.5 




At the meeting of .the 27th February discussion centred around the 
production of the sample paper and on problems of thoroughly 
evaluating the ef f ec^tiveneas of the first mock and actual examina- . 
tions in SSP Biology.. The problem of candidates who had not covered 
the syllabus was considered and Tt was agreed that sections of\^ooks I 
io IV could be shown as optional* sections not for examination, but 
that this could only apply after the final revision of the course. 
About 20% of each Sook should be marked as optional. The minutes of 
this meeting are given in full in this report as Appendix E. 

See Appendix E 
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5 At the conclTision of the neetinf^ S. Onen^e, Secretary of the East 

African Examination Council, invited^ me tp meet with the Chief 
Examiner and a local moderator to assist with sections of items from 
the bank fcfr^the samp le. paper . This special meeting waJ held that 
same evening 'and specifications and items for thd sample paper were 
finalised. - 



SECTTOM 6 Present Situation of SSP Science 



Tanzania 



6 1 Since last visiting Tanzania in July 1971 the SSP Science programmes 
"nave ^lade &tmsiderable headx>/ay, especially in Biology and Chemistry 
The first 0-level examination in SSP Chemistry was held last year and 
the first SSP. 0-level Biologv examination is to be given in 1971 






Because the experimental phase of the project is now almost complete 
the- Ministry cxf National Education wduld wish soon to asse^ the final, 
outcome of the SSP programme. and make a decision whaler or not to 
introduce • SSP Biology and ChemiStry into all schools; perjiaps in 
1972 or. 1973. The difficulty for the Ministry is that it does not 
have/an over-all summative evaluation of the effectiveness of the new 
programmes or of their suitability fdr Tanzania. Most of the time in 
Dar-es-Salaam was spent on this problem. There- were detailed dis- 
cussions with Ministry officials and with members of SSP Panels in 
Biology and Chemistry- Proposals were made for an immediate summative 
evaluation of the new courses. Details of these discussions and 
pih^posals are given in Appendix F. 

See Appendix: F 



/ 



SECTION 7 Present Situation of Hnesco Biology Pilot Project in Zambia 

7 1 Due to local clianges in personnel of the Zambi^m Unesco study group, 
xvork went into a recess for a period of^ome eighteen months from May 
1967 to October 1968. In November 1968, the group recommenced activity 
under the leadership of Mr. Denys Morgan, Reader in Science Education, 
Science Education Centre, University of Zambia. Members of the study 
group now include various professional biologists from biological 
institutions and the university, and representatives of the Zambian 
Association of Science Education (ZASE), the Agricultural Education 
Association, National Food and Nutrition Commission, Kadwe Teachers^ 
y College and the Ministry ot Education. 

7 2 The study group has carefully Analysed the problems of teaching biology 
and has prepared a detailed statement of the objectives of teaching 
biology in Zambia. f 

7 3 Because an alternative experiment in science curriculum (the SSSPP 

Project) was already in trial schools in Zambia (see SECTION 8 below) 
the Ministry of Education decided not to experiment with the Unesco 
materials (July 1968). The study group, in consultation with the 
Ministry, therefore decided to prepare local editions of the IWG* 
booklets as background enrichment reading for teachers and pupils. 
Individual professional biologists from x^thin the panel took 
personal responsibility for preparing local editions. The following 
titles are now ready for publication, but at this stage are still in 
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nanuscripc form 



i) The Living World Around Us (Unesco Unit 1) 

ii) Nutrition in Man (Unesco Unit 5) 

iii) Man and his Natural Re^sources (Unesco Unit 12) 



The study group next intends to produce a local edition of Unesco 
Units 2 and 3 ("Plants as Food Producers" and "Animals as Food Con- 
sumers") in ov\e volume. 

7 The study group has been handicapped by at no stage receiving books 
6, 7, 8, 9 and 11 of the series. 

7 3 The study group has been active in the field of in-service training of 
biology teachers. These courses have not been aimed at the direct 
content of the current school syllabus, but at providing broad en- 
richment of the professional background of biology teachers Topics 
of courses have included fisheries biology, forest ecology, crop 
-plants of Zambia, general geology and wildlife conservation. 

7 6 An important activity of the study group has been the production and 
distribution to schools of resource materials for teachers. These 
include booklets on Museum techniques, crop plants, wildlife con- 
servation and school health problems. ^ 

7 7 For administrative reasons, it was not possible during my short time 
in Zambia to meet the members of the Panel as a group. Mr. Morgan, 
however, escorted .me to a number of university departments, government 
departments, biological research institutes and other centres. It 
was possible in this way to meet many* individual members of the panel 
and to discuss the grox^ing links between these institiftions and the 
schools. 



7 8 In appraising the effectiveness of the work of the Panel, iudgment is 
difficult, because, through no fault of the leadership or the member- 
ship, work h^s of necessity been tangential to the main line of ^ 
curriculum d^velopment'^i^i Zambia. There is no doubt that the work of 
the Panel* has achieved a great deal making local and expatriate 
teachers aware of the resources of their environment and of how these 
resources can be used in the^lassroom. The lack of direct relevance 
of some activities to the curriculum has been a handicap. Nox^ that 
the S^SPP experiment (see SECTION 8) is about to conclude, there is 
an opportunity for the Panel to return to the main-stream of curriculum 
devj^elopment by co-operating with the new Xurr iculum Development 
Centre of the Ministry of Education. It is pox-r time for a new biology 
curticulum in Zambia. ' 

SECTION 8- Secondary School Science Pilot Project (SSSPP) in Zambia 

8.1 In February 1976, the Ministry of Education and the Science Education 
Centre of the University of Zambia launched an experimental programme 



See Appendix C 
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for Forms 1-5 in Chemistry, Physics and Biology. Teaching commenced 
in five trial schools in January 1968 and has nnv^ reached the third 
form* in all trial schools, but has not been extended into fourth or 
fifth forms. The materials used were those produced by the 0-level 
Nuffield Science Project in England. This was done in order to 
orieQ.t the Zambian schools towards the problem solving or "discovery*' 
method of teaching in- the belief that at the time ther§ were in- 
sufficient local resources to develop a new Zambian curriculum 
starting f rojn first principles - 

2 A considerable difficulty in evaluating the over-all effectiveness 

\ of the course and its suitability for Zambia has arisen because of 

the initial choice of trial schools. The trial schools at April 1971, 
were with one exception, all ''well-established schools with acknowledge# 
.high level of teaching and promising pupils". The exceptional school 
was a newly established Day Secondary School with its first intake in 
1970 All schools had excellent, w411 equipped laboratories and were 
staffed by well qualified and experienced . science teacher%j^mostly , 
expatriate With such excellent school conditions, it wouft be un- 
likelv for any new science course to be ineffective, and therefore it 
is not easy to generalise from the tfial schools to the Zambian schools 
as a whole, 

S 3 The project has been supported by funds from UNICEF, CEDO and the 

British Council. Very extensive apparatus, some very sophisticated, 
and books, sufficient to supply six schools for a five year course in 
each of Biology, Chemistry and Physics were donated by UNICEF. UNICEF 
also met ’‘the costs of some in-service courses and conferences* Total 
cost fo UNICEF was in the order of US$78, 000. 

8 4 One year after the pro j ec t had started , the Government of Zambia 
changed the structure of the secondary school course from 2 years 
Junior Secondary and 3 years Senior Secondary to 3 years Junior and 2 
years Senior. 50% of secondary pupils now leave after Form 3, It was 
agreed in. 1971 not to extend the SSSPP programme beyond Form 3. Also 
in 1971, a new approach was adopted by producing guides for teachers 
for the integration of the Chemistry, Physics and Biology in the first 
year. Notes are now in preparation, for an integrated^ second year In 
Forms 4 and 5, pupils take' the conventional 0-level courses of tha 
Cambridge Examination Syndicate in Physics, Chemistry and Biology 

85 An important aspect of the programme has been the development by the 
Ministry and the Science Education Centre of Teachers’ Notes and 
Pupils’ Worksheets. Most progress in this regard has been with Physics 
In Chemistry, much use has been made of material prepared in East 
Africa (SSP) . The material for the Biology course is less well advanced. 

8.6 A special SSSPP Form 2 examination was held for the first time in 

December 1969. Stress was placed on understanding rather than recall 
of factual knowledge and the paper contained thre e sections : multiple 
choice type questions, short answer type questions and a comprehension 
passage. The standard was satisfactorv. A second Form 2 examination 
was set in 1970. In 1971, the first Third Form SSSPP examination will 
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be. held. In some cases the examiners have set questions rather beyond 
the ability of the candidates, but in general the standard has been 
satisfactory in* these examinations. 

the SSSPP course was the only experimental programme mounted 
officially by the Ministry of Education in Zambia, and as the Unesco 
Study Group had not as yet become directly involved in curriculum I was 
asked on arrival, to undertake a preliminary summative evaluation of 
the SSSPP programme. This request came- from the Science Education 
Centre of the university through’ aH/irmal letter to the UNDP office in 
Lusaka. In the time available, I agreed to assess only SSSPP Biology 
and to work co-operatively with the officials of the newly established 
CurriculH^Developmeht Centre of the Ministry of Education (see 
SECTION 9). The evaluation study is discussed SECTION 2 and a full 
beport of the study is 'given as part of Appendix G. 

See Appendix G 

The evaluation study clearly showed that within the five trial schools, 
SSSPP had been successful in attaining its objectives and was being 
taught at a good standard. It was less clear, however, whether the 
objectives were appropriate for Zambia. The study also revealed that 
the course had a very poor chance of success if introduced in its 
present form to all secondary schools in Zambia. 

^ recommendation was made that new courses of Biology and Physical 
Science be gradually phased in form by form over the next five years 
(3 + 2) and that SSSPP be simultaoeously phased out of the trial 
schools, l^e experience gain^ from SSSPP, and many material.^ pro- 
duced for that course, would be valuable in, the development of the new 
programmes. SSSPP would "seed" the new courses, but the new courses 
would start at first principles based oh analysis of .the needs and 
objectives of Zambia. These proposals were heard sympathetically by 
the Inspectorate of the Ministry of Education, by the Director and • 
staff of the Curriculum Development Centre and by the Science Education 
Centre of the University of Zambia. It was further suggested that 
the Phys^al Science and Biology be eventually linked to Agriculture in 
the development of an integrated science programme, initially for 
vears 1 to 3 and eventuallv -for vears 4 and 5. 



SECTION 9. Newly Established Ministry of Education Curriculum Development 
I Centre (CPC) in Zambia 
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9.1 The Ministry of Education has recently (August 1970?) brought its 

English programme and its various curriculum projects together into a 
Curriculum Development Centre. This is located in its oxm well 
equipped buildings in Lusaka, and is staffed by teachers, inspectors 
and curriculum officers appointed on a full-time basis. The Director 
is Mr. J. Barks, previously an Per Majesty’s Inspector (F.M.I.) in 
Britain, and the Science Curriculum Division is under the direction of 
Mr. J. Huxley, previously an Inspector of Science in the Ministry of 
Education, Zambia. 
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9 2 At present, the priorities are in primary curriculum, but the Centre . . 

also has the ^^sponsibility of secondary school curricula and 
immediately musV^take action on the current RSSPP experiment. The 
Director and Science staff were most interested in the proposals to 
phase out SSSPP and to begin again with a new programme starting in - 

Form 1, perhaps in 1973. 

9 3 There are two serious problems in the org'anization of the Centre. The 
first is that few of the staff have had formal training in curriculum. 

Most are experienced teachers or inspectors, but have had little 
training* in the techniques of curriculum development or evaluation or 
in the production of materials for schools. At the request of the 
Director, a seminar for' the CDC staff was given on the 3rd April on ^ 

techniques of obtaining feedback from trial materials and on problems y 

of formative evaluation of new curricula. , This was- well attended and 
there was\lively discussion. The second and related problem is a 
general shortage of staff. There is in most cases only one member of 
staff for each major subject field, who is responsible for both primary 
and secondary levels. In discussions with the Director, it was 
strongly recommended that subject panels be set up for each new 
curriculum development and that in t}^e case of primary and secondary 
sciences, considerable support should come from the Science Education 
Centre (SEC) of the University and from the Zambia Association of 
> Science Education (ZASE) . Discussions with representatives of SEC and 
ZASE developed further this concept of liaison with CDC and tne idea 
^“^was accepted with enthusiasm. 

9 A In spite of • difficulties of staff and resources, I am convinced that 

the CDC* repr esents a major advance in education ih Zambia. It pro- 
vides a focal point for curriculum development and will, for example, 
give the Unesco Biology Study Group, under the leadership of Mr. Denys 
Morgan of SEC, a direct link with the mainstream of curriculum 
workers. The excellent work so far accomplished by the Study Group 
can now through CDC make a direct impact on biology courses in school 

SECtIoN 10. Uork of the Zambia Association of Science Education (ZASE ) 

ft 

10 1 The Zambia Association of Science Education (ZASE) is one of the most 

^active science teachers^ associations in African countries. It has 
a s.trong memhership and is led by enthusiastic and hard-working science 
teachers. 

10.2 Apart from the usual series of meeting and conferences, ZASE has 

sponsored writing workshops for the production of. materials for schools 
A number of valuable publications has been printed and issued to 
schools. Titles include : 

Safety in Schools - Legal Aspects 
Organization of Practical Fjcams in Science 
Physics Apparatus Drawings 
Class Experiments in Biology 
Common Zambian Flora 
Using the Microscope , 

Optical Equipment - Care and Storage 

Teaching Notes for J.S.S.L*E. General Science ; ^ 

^ _ Physical Science Teaching Notes . C ^ 
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In addition, the Association issues an excellent jod^jial **Zase 
Bulletin** which contains articles produced mainly by science teachers 
in’ Zambia. 

n 

10.3 Fomal meetings with ZASE were arranged on two occasions, ^The first 
was a meeting on Saturday, 27th" March at SEC with members jof the ^ 
Biology Sub-commit tee I Activities of the Sub-committee to date were 

' reviewed and discussion centred on future policy. It was agreed that 

the Sub-committee should attempt to analyse the aims and objectives 
of biology teaching in Zambia as a guide for the work of the 
Curriculum Development Centre. The second contact was at a meeting 
of the Executive of ZASE at the home of the Professor of Physics, 
Professor Ward, on the occasion of the farewell to Professor Yates of 
SEC, the immediate past President of ZASE and editor of **Zase Bulletin**. 
At Nfhis meeting, I was asked to address the Association and to lead a 
discussion .on future policies. At the conclusion of discussions, it 
was agreed that the Association should prepare a manifesto on the aim^ 
and objectives of science education in Zambia as a- blue-print for new' 
curricula to be developed by CDC. ‘ It was further agreed that the 
Association should form an important part of a study group in science 
to be set up by CDC and that it would work very closely with CDC in 
the development of new science courses for Zambia, 

SECTION 11. Curriculum Evaluation Studies in Kenya, Zambia, and Malawi , 
February to April 1971 

11,1 In each of Kenya, Zambia and Malawi, experimental programmes In biology 
are in trial form in selected schools. In Kenya, SSP Biology had 
reached Form 3 in seven^i^^ trial schools. In Zambia, SSSPP Biology had 
reached Form 3 in five trial schools and in Malawi ^ a two-year pro- 
gramme. based on the Unesco Pilot Project had reached second form in 
give trial schools. In all three countries, considerable interest was 
shown in methods of assess#hg the effectiveness of these experimental 
curricula, I was asked, therefore, to give some guidance in simple 
techniques of curriculum evaluation. In each case, I decided to meet 
this request not by giving lectures or workshops, but to actually 
attempt, with the aid of members of local Study Groups or curriculum 
workers, a preliminary summative evaluation study of^ the course in 
each country. 

11 2 The purpose of the evaluation studies therefore was, primarily, to 

train local, people in methods of curriculum assessment appropriate for 
developing countries with limited resources in staff and finance. The 
actual findings of the studies* would be of interest and value in their 
ox^ right but were incidental to the main objective. 

11.3 In each case, the evaluation- aimed to gain evidence about the 
following: 

i) The retention and development of key concepts from 
form to form; , , . 
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ii) the ef f ectiveness ,and ad^eptability of the discovery 
approach from the point, of view of pupils and teachers; 

iiiy) the relevance and suitability of the objectives and 
I content for the tfountry concerned; 

iv) administrative problems and. teaching difficulties 
associated with the new programme; 

v) the extent to which the course could successfully 

transfer from the trial schools to the general school 
system of the country concerned; 

vi) some recommendation for the possible future of the 
course. 



« 

11.4 In each country^ the following techniques were used. 

* i) A representative class from each form was give;, a short 

multiple choice achievement test bn a specified unit of 
“basic work covered in the first form. The greneral area 
of the fest was the. basic concept of classification ^s a « 
process in biology and as thi^ topic is common to first 
year courses in most countries, it was possible to, use 
the same test with minor local 'adaptations in each of the 
three countries. This gave valuable comparative data. 

In Mal^i, but not in Kenya or Zambia, ft was also possible 
to administer this test in two closely matched control 
schools offering the alternative "traditional” programme 



ii) Each pupil v^s asked to write a short- statement on what 
he liked and did not like about his biology course. In 
Malawi, this was also undertaken in the control schools 



(x) 



^ iii) The school principal and "the biologv teacher were inter- 
viewed about the acceptability of the new programme and 
especially about its pot^tial transf erabilit^ to other 
schools and about specif ic problems and difficulties. In 
Kenya, this interview was standardised and based on a 
quest ionnaij;;e that had been prepared by the SSP Panel 
before my arrival and which had been previously circulated- 
to trial schools. Ttl Zambia and Malawi, the interview was 
standardised on a set of especially prepared questions. 
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(x) The control schools were: 

f i) ’jft.H.I. Secondary School, 

Box 96, 

-Blantyre. 

Biology teacher - Mr. Chimaliro 

ii) Chichiri Secondary School, 

P.O. Limbe. 

Biology teacher - Miss Murasi 
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iv) The facilities for teaching? biology in laboratories, class- 
rooms and school grounds were observed. | 

v) Shortly after learving the -school, tHe curriculum evaluators 
assessed all the evidence from the visit and used this to 
obtain ratings on various criteria of acceptability and 
t effectiveness of the new course, 

11.5 In Malawi, two ^additional procedures were used 

vi) A demonstration lesson given by the trial teacher was 

observed .and rAted on the degree of achievement of stated 
objectives and on the use of recommended teaching strategies. 

vii) A micro-lesson was given by one of the curriculum workers to 
assess the problem-solving skills of a given class. Response 
of the class was, rated on a number of criteria. ^ 

11 0 The essential auns of the evaluation studies were achieved. Local 
I curriculum workers clearly under stc?od the simple methods used. They 
were enthusiastic about the quantity and usefulness of the data 
obtained by a short visit to a trial school, in spite of limited 
resources staffing at the curriculum centre. 

11.7 The resu/ts of the preliminai^ evaluations were in themselves of can- 
sider^^i^e intere^. They revealed different levels of" acceptahJ-lity , 
eff^tiveness and potential transferability in the three countries. 

^ The results are given in ful J in Appendix G ‘and some comparisons 
* between the three countries are d^cussed In SECTION 13 below. . 

. See Appendix 'G 

11.8 In add*:rtion to these studies in summative evaluation of trial courses, 
seminars and in-service lectures and informal discussions were held in 

• • • P 

the techniques of formative curriculum evaluation - especially on the 
use of diagnostic profiles and other devices for obtaining and using 
feedback from trial schools. 
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SECTION 12. Present Situation of Unesco Biology ^ Malawi O 

12^1 From the outset in* Malawi, the Unesco Biology Study Group has b^en 

closely associated with the Ministry of Education, and is now directly 
responsible to the Ministry. TheUniversity of Malawi takes an 
interest in the group, the present Chairman being Dr. Peter Mwanza of 
the School of Biology, but the majority of active members are Malawian 
teachers. The Acting S^ecretarv of the group is Mr. Stan Moss, Science 
Inspector, Ministry of Education, and he has given direction and 
leadership to the more recent phases of curriculum construction. 

r 

/ . 

12,2 In October 1969, five pilot schools were .selected to trial certain 

Unesco Pilot Project booklets for the Junior Certificate Examination 
course in Forms and 2. The booklets selected were Units 1 to 6, 
and 8 to 10. Other material from the series was to be reserved for a 
new syllabus, for the Malawi Certificate of Education programme in 
years 3 to 5. ' „ ' 
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In October 1970, the experiment reached Form 2 In the trial schools 
and In August 1971- the first Junior Certificate T^amination for the 
new course will be held. ^ 


12. A 


The study group has prepared teaching notes to supplement the Unesco 
Teachers’ Guides. In particular, a detailed set of behavioural f 

objectives has been prepared for each unit which gives specifications 
for the J.C. examination and directioralises the teaching. A 


12.3 


valuable newsletter **The Modern Biology Teacher of Malawi” is issued ( 

by the study group* and sent to all schools. It contains excellent * 

letters and arti'cles by Malawian teacb^s. . ^ 

^ 

A numbeg: of orientation and A-service c6^r^s^as been given for 
trial , teachers led by Mr. Mosff'and,by univei-ai^y jj'ersonnel. 


12.6 

i 


At present the Unesco booklets have been Os*ed with only mfftor omissions 
amd slight adaptations, deliberately as an experiment to detect the ^ 

need for change .At this stage (April 1971) ope central problem has 
emerged^ Teachers do not know whether the authors of ^ the books In- 
tended fhem as textbooks; backgroupd readers; workbooks or as ^ 

combinations .of these. At an in-service course held 13tK to 16th 
April, considerable attention was given to this problem - see SECTION 
13 below. - 


12.'? 


On thfe whole,-. though, without having completed a systematic evaluation, 
Tlie group was convinced that the booklets would form the basis of a 
satisfactory programme for Malawi. The books could be selected to 
make a course complete in itsa-lf, and ^hat is of great significance in 
Malawfi since 35Z- of Form 2 does not proceed to Form 3. * The course, 
however, seemed to prbvide a good base for further studies, b^ing 
especiaiiy suitable as background for the new M.C.E. course being 
planned for Forms 3 to .5. The, structure of the course seemed to be well 
organised, the units smoothlv following one another. The emphasiston 
ecology and inter-relationships and on human problems seemed 
appropriate for Malawi and led smoothly to the senior course^ 


12.8 


The study group, however, had reached the stage of Requiring both ap 
overall assessment of the project based on more systematic evaluation 
and gulj4®uc^ in methods of obtaining feedback for, a final rewriting 
of the materials for Malawian schools. Most time in Malawi was spent 
with the ^study group on these matters. See SECTIONS and T3, 



SECTION 13. In-service Courses for Biology Teachers and Writing Workshops 



13.1 

* 

• 


in Kenya aniKMalawi ^ . 

• 

In Kenya, some in-serVlcS“ orientation courses in SSP Biology had been ; 

given from time to time at the Kenya^Inst itute of Education but courses 
in regional centres had not been given on a regular basis. Teachers ; - 

not in the SSP trial schools were most interested in the philosophy of ' 

, the new course and K.I.E. had received many requests for details of ^ 


ERIC 


the experlmental^course. It was decided, therefore, to combine some ^ 
one-day in-service meetings i^ regional centres during the 'same -safari \ 
organised for the evaluation <:.tudv (see SECTION 11). Four courses were 
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given - one each at Klsll, Kisumu , Nakuru and Nairobi. 

13.2 In the Kenyan courses, the programme was designed for both RSP and 

, non-SSP Biology and emphasised the discovery method of teaching and 
the oroblem-solving type of examination. Teachers were given an 
opportunity to construct multiple chol(Ce objective questions for 
either the RSP or conventional biology programmes. The teachers of 
conventional biology were encouraged to apply the discovery method of 
teaching in normal classroom activities. 

*1 ’ ■ ■ ■ ■ ' 

13.3 In Kenya, approximately 100 teachers attended the^ courses. 

13, A In Malawi, a central course of four days was held at Chancellor 

College in Blantyre for the biology teachers, o^he five trial schools, 
following the Unesco biology course in Forms 1 and 2. 'The purpose of 
the course was to review teaching problems, to prepare for the teaching 
of Unit 10 Unesco; to train in methods of objective testing; to con- 
sider ways >of obtaining more efficient feedback for revision of the 
books and to draft mock-ups of a format for the revised edition. These 
objectives were achieved by the course, and the teachers were most 
enthusiastic and productive. ' 



13.5 Details of these courses in Kenya and Malawi, with lists of partici- 
pants and appraisals of their effectiveness are given in Appendix of 
this report . 



13.6 



j See Appendix H 

During the in-service course in Malawi, the teachers developed a new 
format to be followed in the final version of the books. It was 
agreed to use Unit I, Section 4 "Grouping Things" for a prototype 
revision, and to produce both a pupils' text and teachers' guide. The 
prototype layout is given in this report as Appendix I. 

^ See Appendix I 

13.7 An especially successful aspect of the. course in Mala^ was one and a 
half days of training in field methods. A comprehensive Teachers' 

Field Guide was prepared for a given area of grass and timber. The 
guide was deliberately designed to introduce teachers .to a^ many simple 
field techniques as possible. The teachers were taken to the field -and 
completed all. the assignments .listed in the study guide. They were 
amazed and Impressed at th^vast amount of useful information that was 
collected by using the simple methods advocated. The field studies were 
then related to Unesco Unit 10 and there was discussion on which aspects 
might be suitable for more senior forms. The Field study Gujde is pre- 
sented in thly^^eport as Appendix J. 

See Appendix J 
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S|^.CTION 1 A . .Some Comparisons Between Kenya ^ Malawi and Zanbia 

14.1 The following table summarises some bf the points of similarity and \ 
difference, between the new biology curricula of Kenya, Malawi and 
Zambia. 



y 


KENVA 


MALAWI ’• 


ZAMBIA 


Feature of the ' 
Curriculum 


(SSP BiV^ogy) 


(Unesco 

Biology) 


Unesco Pilot 
Project 


SSSPP Biology 


Forms for which 
designed 


1 to A 


I and 2 


Nil 


1' .to 3 


Number of trial 
schools 


17 • 


5 


Nil 


5 


Use made of 
Unesco Pilot 
Project 
materials 

I 


Fused with 
other 

resources such 
as Nuffield 
0- lev el 
Biology, BSCS, 
and local 
materials in * 
the develop- ‘ 
ment of an 
East African 
programme 


Unesco Units 
1-6 and 8-10 
form the en- 
tire course 
to the Junior 
Certificate 
Examination 


As enriclimertt 
materials . 
Local editions 
still in pro- 
duction 


Nil 


Final format 
of materials . 


Fo^r Pupils’ 
Books and 
four Teachers’ 
Guides, one 
volume for 
each form 


To be re- 
written and 
developed as 
a single 
textbook with 
Teachers ’ 

Gu ide 


To be Issued 
as separate 
booklets 
designed 
mainly for 
teachers 


Nuffi6ld 
publications 
plus cyclo- 
styled 
teaching 
notes / 


Main strength 
\ 


Correct 
objectives. 
Enthusiastic 
response by 
pupils and 
teachers • 

Good learning 
materials 


Correct 

objectives and 
correct level. 
Liked by 
pupils and 
teachers. 
Excellent 
learning 
materials 


Valuable 
resources for 
teachers on 
aspects of 
biology in 
Zambia 


Has prepared 
a key group of 
schools for a 
new phase of 
curriculum • 
development with 
an emphasis on 
discovery 
learning 
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KENYA 


MALAWI 


ZAMBIA- 


^Feature rff the 


(SSP Biology) 


(Unesco 


Unesco Pilot; 


SSSPP Biology 


Curriculum 




Biology)* 


Project 




Main problems 


"Transfer of 


Need to obtain 


Not linked to 


Heavy reliance 


an^ short- 


staff frc5Tn 


effective con- 


school 


on expatriate 


comings 


trial schoolSr 


^tlnuous feed- 


curriculum 


teachers r 




Difficulty, of 


back for filial 


and therefore 


Objectives ypot 




holding regular 


revision . of 


not con- 


suitable 




in-sefvice , 


book ^ . 


tributing to 


Zambia. 




courses . Lack 




mainstream 


Specialised 




of continuous 
systematic 




of biology 
teaching* 


equipment 
available only 




feedback^ 




Mostly being 


in trial .schools 




Course at 




redeveloped 


^Popr chance of 




present too 




by profes- 


success oufside . 




long and some 




sional' 


trial schools 


. 


parts too 




biologists 


I 




difficult 


. 


with few 






(especially 




teachers 'in- 






Form 3) 




volved , 




Attitude of 






m 


•- 


pupils *to the 






• 


• 


new course 


Excellent 


E^^ellent 


- 


Very good 


Pupils ^ 
ability to 








' 


develop in- 






- 




cepts through 










discovery 


• 


- 


/ 




learning 


75% 


. 75% 


- 


60% 


Prediction of 
success if 










transferred, 
from trial 
schools to 


\ 








all schools 


80% 


•90% 




20% ■ 



14.2 In suimnary, Kenya and Malawi have developed locally oriented pro^rawmes 
with hi^h prediction of success in the schcx5l systems of their countries - 
Zambia has, by adapting materials from overseas, produced the right 
environment for curriculum change and is now ready to develop its own 
local programme, 

SECTION 15, Appraisal and Recommendations 

« t « * 

15 1 The missions to Kenya, Malawi and Zambia were successful in providing 
training in techniques of formative and •summative evaluation. In each 
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k 

case,' thorough repor£s were prepared on the evaluation* of the local 
biology curricula (see SECTION 1^1). These indicated a high level ot 
succedlg^ with the new programmes in Kenya and Malawi'^ and in Zambia the 
establishment iof an appropriate climate for a new development in 
biology curriculum. 

15 Sr In I^nya and Malawi it was possible to provide in-service training 
y courses for ^cal biology teachers in .out-of-doors teaching, discovery 
/ learning J evaluation techniques and modern methods of examining 

» 

‘15.3 l/riting workshops were held in both Kenya and Malawi on the pre- 
paration of examination questions and <in Malawi) "on preparing proto- 
types for pupil books and teachefrs’ gdades for the local edition ^of the 
Unesco booklets. These writing workshops were most successful and the 
materials produced were of high quality. 

15.4 The visit to Dar-es-Salaam was particularly .timely as the Ministry of 
National Education was request^iig advice from panels on whether or not 
tb continue with SSP Science in Tanzania. It was possible to meet 
members of Chemistry and Biology Panels and tO' help formulate plans 
for the preparation of evaluative reports for the Curriculum Division 



of the Ministrv. 



s 



ERIC 



15.5 Because of the limited time in each country, the mission would not 
Have been a success without careful pre-planning by Ministry officials, 
especially in regard to arranging in-service courses. I am most 
grateful for this co-operation.. ‘The local study groups of each countrv 
also co-operated ^d.th enthusiasm a*nd Pranged many appointments and 
details of the itinerary well in advance. Only by such close co- 
operation was it possible to complete this ambitious programme of . 
evaluation and training within the three to four weeks*in each centre 

.. 9 ' 

15.6 All. countries visited were anxious for continued links with Unesco and, 
if possible, for continuing support with either finance for the develop- 
ment s*tages or by the appointment of further consultants to assist 
with the preparation of learning materials. In Malawi, there were also 
requests’ for a sub-regional consultant for southern African countries 

to spend up to three months each in countries such as Botswana, Lesotho, 
Malawi, Swaziland and Zambia. The Malawian panel also asked for some 
fellowships for members of the study group to be given overseas 
training in the production of learning materials. 

To ^sur^ continued development of * the initial work of the Unesco Pilot 
Project, it. is recommended therefore that one or more sub-regional con- 
sultants be appointed virtually full-time, ^ach would run in-service 
courses and assist with local production of materials in seledted 
countries. Part of this wofk would be to mount evaluation stpdies of 
the effectiveness of new courses and to train local curricultin workers 
in the techniques of formative and summative curriculum evalu\tj/on 

i , 

15. p In^ the longer term, there is clearly the need in Africa for the Ifestablish- 
ment of two or fhree sub-regional centres for the development of learning 
materials. Such centres could either be specialised by curriculum 



15.7 



X 
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area (e.g. science or social science) or by geographical sub-region 
(e.g. West Africa, East Africa) or by language (e.g. serving French- 
speaking or English-speaking countries). Their task would be to 
produce prototype learning materials much on the model of the Unesco 
Biology Pilot Project. These prototype materials would then be re- 
developed by study groups in National Curriculum Dev^opment Centres 
(e.g. Kenya- Institute of Education or Zambia's new Curriculum Develop- 
ment Centre) . It would also be the responsibility of the sub- 
regional centres to train and supervise personnel of national centres 
and to provide a co-ordinating role in sharing experiences and 
exchanging, materials. In this way, the. Unesco Biolofey Pilot Project 
for Africa would be assured of leading to lasting curriculum change 
and at the same time, new developments such as those proposed in Zambia, 
wuld.^ be given support and international recognition. 
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APPENDIX A 

programme of activities of G,R. MEYER IN TANZANIA, ' 
KENYA, ZAJIB'IA AND MALAV7I 15th FEBRUARY TO 2Ath APRIL 1971 

W 

Date 

. Activity i? Conunenced 

I . KENYA (15.2.71 to 14.3.71) 



16.2.71 
22.2 71 



20.2.71 

27.2.71 

27.2.71 



4 Co-ordination-of production of a set of sample 18.2.71 

examination questions based on units for SSP ^ 

Book IV » 

5 Preparation of notes for in-service courses for 16.2.71 



SSP Biology teachers 

6 One day in-service courses for SSP Biology 

teachers in regional centres: ^ 

i. Kisii 5.3.71 

ii. Kisumii 6.3.71 

f. 

iii. Nakuru 10. 3 .71 

iv. Nairobi 13.3.71 

7 Visits to five trial schools to evaluate the 20.2.71 



effectiveness of SSP Biology in Kenya. Design 
of instruments and preparation of report 



1 Critical examination of recently completed SSP, 
Book IV and of first drafts of Teachers' Guides 

^ for Book IV Units 1 to 4 

2 ‘Workshop for members of SSP Biology panel on 

construction of examination questions for SSP 
Biology at 0-level 

3 Attendance at sj^ecific committee meetings; 

i. Re gula g^eeting of Kenyan niology Panel 

ii. Special meeting of SSP Biology International 
Panel to prepare a sample paper for the 
East African Examination Council 

iii. At request of Secretary of E.A.E.C. a special 
meeting with Chief Examiner and moderator - 
SSP Biology to select questions for sample 
paper 



Date 

Finished 



25.3.71 



27.2.71 



'2.3.71 



12.3.71 
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Activitv 






Date 

Commenced 



II, TANZANIA (13.3*71 to 16;3.71) 

8 Consultations with members of Tanzanian Biology 15.3.71 

and Chemistry Panels 

c > 

9 Discussion with officials of Ministry of National 16.3*71 
Education 



II I, ZAMBIA (17.3,71 to 2.(u71) 

10 Discussions with Mr. Denys Morgan and members of * 20.3^^71 
Unesco Biology Study Group on effective use of 

* Unesco Pilot Project Booklets as enrichment 
materials' for schools f 

11 Visits with Mr. Morgan to Institutes of Biology 25,3.71 

and Ministry Departments co-operating with the 
production of Zambian editions of the Unesco 

booklets 

* % 

12 Discussions with staff of Science Education 18.3.71 

Centra University of Zambia on research pro- 

gorames in science education 



13 Visits to SSSPP trial schools and other 23.3.71 

educational institutions to evaluate effectiver 
ness of SSSPP Biology in Zambia * Q 

lA Discussions and seminar at the Curriculum 22.3,71 

Development Centre of the Ministry of Education 
on techniques of curriculum evaluation 

Seminar for staff 1.A.71 

16 Meetings with committees of Zambian Association 
of Science Education (ZASE) to consider role of ^ 
the association in curriculum development: ^ 

i. with biology sub-committee " 27.3,71 

ii, with executive committee 1.A.71 

16 Discussions with science inspectors* of the Ministry 22.3.71 
o^f Education on future of biology teaching in 

Z^bia 

17 Final discussions with UNDP and with Vice-Chancellor 2. A. 71 
and Dean of JIatural Sciences in University of 

Zambia * 



?37 



Date 

Finished 



16 3, 71 



3K3.71 



27.3,71 



20.3.71 



1.A.71 



l.A,71 
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Date 



• 


Activity 


Commenced 


IV. 


MALAWI (3.4.71 to 24.4.71) 


' * 


18 


Visits to Unesco trial schools to evaluate the 
effectiveness of Unesco Biology for Forms 1 and 
2 in Malawi 


5.4.71 


"19 


Preparation of detailed report on the evaluation 
of Unesco Biology Forms 1 and 2 in. Malawi 


7.4.71 

Jk 


20 


Easter recess used for preparation of notes for 
teachers workshops and in-service programme 


9.4.71 


21 


Writing workshops and in-service courses for 
biology teachers (members of the local study 
group) * 


13.4.71 


22 


Lectures to students of the University of Malawi 
on recent developments in biology teaching: 

i. Chancellor College Biology Department 


\ 

20.4.71 




ii. Soche Hill Teaching College 


. 22.4.71 



23 Radio broadcast for Malawi Broadcasting Commission 19.4.71 
on the Unesco Biology Pilot Project in Malawi 

24 Discussions with officials of Malawi Ministry of 19.4,71 
Education; Department of External Aid; Regional 

Testing Centre and with UNDP 




c 



V 
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APPENDIX B 



PERSONNEL INVOLVED IN BIOLOGY TEACHING PROJECTS IN 
KENYA, TANZANIA, ZAMBIA AND MALAWI, INTERVIEWED BY 

G.R. MEYER 15th FEBRUARY TO 2'Ath APRIL, 1971 ( *' 



I. ' KENYA 

A„ Members of SSP Biology Panel (Kenya ) 

Attending meeting of biology panel at" Kenyan Institute of Education 
(K«EcIw) Nairobi, Saturday 20th February, 1971 



Dr. J.M. Waithaka, Chairman 
Mr- J. Kimura, Secretary 
Drfc N. Erneholm 

Dr. S. Franjc 
Mrs. A. Glover 
Mr. To Malkin 
Mrs- J. Mucheki 
Mr. P. Nderu 
Dr. S. Nillsen 
Mr. I. Omendi 
Mr. J.F. Omange 
Mr. D. Pinney 
Mr. F.M. Wakhu 
Miss G. Wokabi ' 



University of Nairobi 
Kenyan Institute of Education 
Kenyatta Secondary Teachers College 
(KSTC) 

Kenyan Institute of Education 
Pangani Girls School 
Njiris School 

Kenyan Institute of Education 
Ministry of Education 
Unesco Consultant 
Machakes* High School 

K.S.T.C. 

Thika High School 
K.S.T.C. 

Kenyan Institute of. Education 



B. Personnel Attending International SSP Biology Panel Meeting held at 
Kenya Institute of Education, Nairobi^ Saturday 27th February^,, 1971 



Mr. S. Omenge 


^ Representing 

East African Examination Council 


Dr. S. Frank 


Kenya 


Mr e J . Hogg 


Kenya 


Dr . Rex Meyer 


Kenya 


Mr. P. Nderu 


Kenya 


Mr. B. Chaplin 


Tanzania 


Mr. Blilla 


Tanzania 


Mr . Ar. Meena 


Tanzania 


Mr. D.T. Chadwick 


Uganda 


Mr. T. MacPherson 


Uganda ^ 


Mr. T. Sedden 


Uganda 



C, Staff of Unesco Field Science Office for Africa 



Dr. 0. Ibukun, Director 

Dr. D. Saint Rossy, Deputy Director 
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II, TANZANIA 



A. Ministry of National. Education 

Mr. R.S, Seme 
Mr. M.G. Kayuze 
Mr. R. Kiyao 

B. Member of SSP Biology Panel 

Mr. B. Chaplin 

Miss A. McCusker 

Mr. A. Meena, Secretary 



Assistant Director in Charge of 
Curriculum 

Secretary General, Tanzania Unesco 
National Commission 
Assistant to Mr. Seme 



Institute of Education, University 
of Dar-es-Salaam 

Botany Department, University of 
Dar-es-Salaam 

Ins^tute of Education, University 
of Dar-es-Salaam 



C. Members of SSP Chemistry Panel 




Mr. J. Pendaeli 

D. Other University Authorities 



Institute of Education, University 
of Dar-es-Salaam •• 

Institute of Education, Dar-es-Salaam 



Professor Samaan - 
Mr . A. A. Lema ’ ^ ' 

4 

E . Unesco and UNDP 

Mr. F.I, Ajumogobia 
Miss R. Wilson 

Mr. G. Duncan 



Department of Education 
Director, Institute -of Education 



Unesco Chief of Mission 

Assistant to Resident Representative, 

UNDP 

Project Manager, Unesco Science 
Teaching Project, Chemistry Depart- 
ment ,-iJniAtir si ty of Dar-es-rSalaam 



III. ZAMBIA 




A. At Ministry of Education 



■ c 



.Mr. M. Mumbwe 




Chiefs Inspector of Schools 


Mr. M. Capel 




Science Inspector 


' Mr . R. Syme 




' 'Science Inspector 



B. ^Science Education Centre of University of Zambia 



Professor E.L. Yates 
Mr. Denys Morgan 

Mr^^ E. Obiola 
Mr. P.E, Khabele 
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Director 

Reader in Science Education 
Secretary Unesco Study Group 
Lecturer/ in Science Education 
Lecturer in Science Education 
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Other University Personnel 

Professor L. Goma 
. Dean^ Diaper 
Professor Ward 
^ Professor Miles 



Vice-Chancellor 
Dean ofiNaturai Science 
School of Physics 
Depar tment of Zoology 



Staff of Ministry of Education Curriculum Development Centre 



Mr. J. Barks 
Mr. J. Huxley 



Director 

Science Inspector 



Note ; It was not possible to meet members of the, Zambian Unesco Study 
Group at a regular meeting 



IV. 'MALAWI 



A. Ministry of Education 

Mr. L., Anthony 
Mr. L. Mallunga 
Mr. J. Kanuka 
Mr. H. Mbale 
Mr. S. Moss 

* 



Permanent Secretary 
Chief Education Officer 
Assistant Chief Education Officer 
Assistant Chief Education Officer 
Inspector of Sci'ence Teaching and 
Acting Secretary of Unesco Study 
Group 



B« University of Malawi Department of Biology 



Professor Margaret Kalk 
Dr. N.P. Mwanza 
Dir. M. Reed 



Senior Lecturer 
Lecturer 



C. . University of Malawi^ Soche Teachers^ College 



D. UNDP 



Mr. John Fletcher 
Mr. E. Mwasi 



Mr. V. Furst 



Lecturer in Agricultural Education 
Lecturer in Biology 



Assistant Resident Representative 



Eo Current Membership of Malawi Biology Study Group (April 1971) 

(Those met personally marked *) 

Address : Unesco Biology Study Group, 

P.O. Box 5200,- 
Limbe > Malawi 

• ' ^ 

Members : *Dr, N.P. ^anza, Chancellor College (Leader) . 

*Mr. Stan Moss, Ministry of Education (Acting Secretary) 
*Professor Margaret Kalk, Chancellor College 
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* 



Members : 



Professor Blodwen Blnns, Soche Hill College and 
University of Malawi Herbarium 
M.p. Reed, Chancellor College 
*Mr\jy Davis, Malosa Secondary School 
Miss E. Chipasula, Chancellor College 
*Mr. I. Medi, Blantyre Secondary School 
*Mr. D.J.K. Kayira, Chiradzulu Secondary School 
*Mr. B. Mkandawire, St. Patrick's Secondary School 
*Mr. A. Zoani, Soche Hill Secondary School 
*Mr. Z. Chirambe, Malosa Secondary School 
*Mrs. F. Mbale, Malosa Secondary School 



APPENDIX C 



VISITS TO SCHOgLS AND OTHER EDUCATIONAL INSTITUTIONS 
15th FEBRUARY^ 24th APRIL, 1971 

I. KENYA 



Name and Address of 
School or Institution 


Dates 


Purpose of 
Visit = 


Personnel 

Interviewed 


1 Kenya I. of Education 
PO. Box 30231 
Nairobi . 


15.2.71 
to 

13.3.71 


Host office 


See Appendix B 


2 Unesco Field Science 
Office for Africa, 
R.Oo Box 30592, 
Nairobi . 


14.2.71 
to 

13.3.71 


Administration 


See Appendix B 


3 Kipsgis G. Sec. School, 
PoO. Box 194, 

Kericho . 


^ 4.3.71 


Evaluation SSP 
Biology 


Acting Headmaster 
Biology staff 


4 Tenwek Sec. School, 
Pa0«.Box Bomet, 
Sotik." 


4.3.71 


Evaluation SSP 
Biology 


Headmaster: 

Mr« Charles Sang 
Biology staff 


5 Kisii Seq. School, 
P.O. Bok il, 
Kisii.' 


5.3.71 


In-service course 


: 

Headmaster: 

Mr. Walobwa 
Biology staff: 
^\^r. N.J. Indge 


6 Kisumu High School, 
PoOc Box 127, 

Kisumu . 


■ /. 

. '6.3.71 


r 

In-service course 
' ^ 


Inspector of Schools 
Nyanza Province: 

Mr . Noble 
Biology Master 


7 Kibabii Sec. School, 
PoO. Box 85, 

Bungoma . 


8.3.71 


Evaluation SSP 
Biology 


Biology staff : 
Mr 0 Tomlinson 


8 Friend’s School, 
Kamusinga, P.O. 
Broderickfalls . 


8.3.71 


■ / ■ 

Evaluation SSP 

Biology . ^ 


Headmaster: 

Mr. Masinde 
Biology Ijtaff: 
Mr. J. Wasike 
Mr . Olende 


9'‘Kapsabet G.H. School, 
PoO. Box 20, 

Kapsabet, 


9.3.71 


Evaluation SSP 
Biology 


„Biology staff:. 
Mrs . Tischler 


10 Nakuru Sec. School, 
P,0c Box 661, 

Nakuru . 


10.3.71 


In-service course 


School Inspector 
Rift Valley 
Province: 

Mr . Blevins v 



II. TANZANIA 



Name and Address of 
School or Institution 


Dates 


Purpose of 
Visit 


Personnel 

Interviewed 


1 Ins tl tute of Educa tlon. 








Uni^versity of Dar-es-Salaam 
•Box 35091, 


Discussions on 
evaluation of SSP 


• 


Dar-es-Salaam. 


15.3.71 


Science 


See Appendix B 


2 Ministry of National 
Education, 


> 


Discussions on 


■ 


Box 9121, 




future of SSP 




• Dar-es-Salaam. 
3 UNDP, 

P.O. Box 9182, 


16.3.71 


Science 


See Appendix B 


Dar-es-Salaam • 


15.3.71 


Administration 


See Appendix B 




' " III. 


ZAMBIA 




1 Sci'ence Education Centre, 




Host office and 


4 


University of Zambia, 


17.3.71 


discussions with 




Box 2379, 


to 


staff on research 


/ 


Lusaka . 


2.4.71 


problems • 


See Appendix B 


2 Ministry of Education 
Curriculum Development 




Discussions on 




Centre , 


18.3.71 


curriculum 




P.O. IJJ792, 


to 


evaluation 




Lusaka. 


1.4.71 


r 

V 


See Appendix B 


3 Ministry of Education, 




Discussion of 




Lusaka . 


22.3.71 


future of Biology 
teaching in 








Zambia 


See Appendix B . 


4 UNDP, 


17.3.71 




Regional 


P.O. Box 1966, , 


to 




Representative: 


Lusaka . 


2.4.71 


Adminis t r a t ion 


Mr. A.C. Gilpin 






* 


Fellowship and 
Programme Officer 








Mr. C.E. Wiberg 


5 Munali Secondary School, 






Headmaster: 


Box 655, 




Evaluation SSP 


Mr. F. Legg 


Lusaka . 


23.3.71 


Biology 


- Science staff : 
Mr. A. Sansom 




’ 


• 


Mr. S.G. Khonj^e 
Mr . V. Mahole 


6 David Kaunda Sec. Tech, 


/ 




Headmaster: 


School, 






Mr. A. Corbett 


. Box RW133, 




Evaluation SSP 


Biology staff: 


Lusaka . 


24.3.71 


Biology 


Mr. M. Bingham 
Mr. M. Wickson 






1 
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Naihe and Address of 
School or Institution 



Dates 



Purpose of t 
Visit 



Personnel 

Interviewed 



7 Libala Sec- School, 
Box RW18, 

Lusaka, 



24.3.71 



d 



8 Natural Resources 
Development College, 
Box CH99, . 

Chels ton . Lusaka . 

9 Canisius Sec. School, 
P 0. ' 

Chisekesi 



26.3.71 



30.3.71 



Inspection of . 
Agribiology pro- 
gramme 'and as a 
control fbr SSSPP 
evaluation 

Discuss links with 
biology curriculurt 
in secondary 
schools 

Evaluation of SSSPP 
Biology 



Headmaster ; 
Mr. L: Nefdt 



10 Monze Sec. School, 
Box 198, 

Monzet , 

11 King George VI Sec., 
Box 73, 

Kabwe* 




31.3.71 



12 Kabwe Teacher Training 
Pollege, 

P.O. Box 404, 

Kabwe o 






31.3.71 



Principal : 

Mr- A, Hhmaamba 

Headmaster ; 

Father T McGiven 
Science staff ; 

Father Dc McKenna 
Mr. P. Mullins 
Mrc Dc O’Keefe 
Mr. K- Van Putten 
Father G. O’Connell 

Headmasteri 
Mr- W. Gyde 
Science master: 

Mr. S. Rossa 

Headmaster . 

Mr.' Ro Brown 
Science staff; 

Mr, V, Chelliah 
Mr. M, Averill 
Mr, C. Thorp 
Mr, T- Owens 

Discussions of ^ Principal: 
teacher training for* Mr. P. Simooya 
SSSPP Biology Biology staff : 

Mr. H. Howie 



Control school for 
comparison with 
SSSPP Biology 



Evaluation SSSPP 
Biology 



Kafue Dry Secondary 
School, „ 

Box 1 , 




.Evaluation of 


SSSPP 


Headmaster . 

Mr, S. Chicke 
Science staff. 


Kafue' t 


1.4.71 


Biology 




Mr. A, Waterson 


Department of Wildlife 




Discuss links 


with 


Mr, Ac Siwella 
Mr. Rp John 
Mr, ArJ, Carroll 

Director : 


Fisheries and' National 




biology curriculum 


Dr. J. Clarke 


Parks, 




in secondary 




Deputy Director: 


P - 0 0 ' Box 1 , 
Chilanga. 


25.3.71 

35 


schools 




Mr, Simpeiwe 
Chief Research 
Officer: 

. Dr. W.-F. Ansell 
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• 


Name and Address of 
School or Institution 


Dates 


Purpose of 
Visit 


Personnel 

Interviewed 




15 Central Fisheries 




DiscuVs links with 


Chief of Project 




Institute, ^ , 




biology curriculum 


FAO Fisheries 




Box 100, 




in secondary 


Research: 




Chilanga. 


25.'3.71 


schools 


.Dr. Lo Jeenis 










Acting Senior 










Fisheries Research 










Officer: 










Dr. A>B. Maybaye 










Fisheries Biologies 






/ 


■ 


Dr. Ao*Coche 










Dr. E.K. Balon 




16 Department of Agriculture 






Deputy Director: 




Mounts Makulu Research 




Discuss links with 


Mr. P.C. Mukanda 




Station, 




biology curriculum 


Senior Research 




Box 7, 




in secondary 


Officer: 




Chilanga. 


25.3.71 


schools 


Dr. J. Abington 




17 Department of Agricultufe 




Discuss links with 


Chief Conservator 


■ - 


Box 55, 




biology curriculum 


of Natural Resources 




Lusaka. 


26.3.71 


secondary 


Mr. P. Hall 








schools 








IV 


. MALAWI 


’■3 '• 




1 Biology Department 




, , Host office and 


* 




Chancellor College, 




centre for in- 






University of Malawi, 


3.4.71^ 


service training 






P.O. Box 5097, 


and 


course. Lecture to - 






Limbe. 


24.4.71 


students 


See Appendix B 




2 Ministry of Education, 


19.4.71 


Discussions on 






Private Bag 1, 


and 


future of Unesco 


- 


' 


Limbe. 


23.4.71 


Biology in Malawi 


See Appendix B 


i 


3 Soche Hill Secondary 






Headmaster: 


1 


School, 






Mr. E.D. Kadzombe 




Box 5692, ' 




Evaluation of 


Biology staff: 




Limbe. ^ 


5.4.71 ' 


Unesco Biology 


Mr . A . Zoani 


'C V 


4 St. Patrick’s Secondary 






Headmaster: 


» 


School, 




1 


Brother Aloysio 


;■ 


Box 5450, 




Evaluation of 


BiologV staff: 


l; 


Limbe. 


6.4.71, 


. Unesco Biology 


Mr. B. Mkandawire 


' i . 


5 ChirWdzulu Secondary 




• 


Headmaster: 


f 


. School, 






Mr. A.E. Zimba ^ 


1 

'•C 


Box 20, 




Evaluation of 


Biology -staff : 


r. 

‘4 


Chiradzulu. 


7.4.71 


Unesco Biology 


" Mr. D. Kayira 


\ ^ 


6 Malosa Secondary School, 






Headmaster: 




P.O., « 




Evaluation of 


Mr. L.A. Lees 


t 

ft 


Kasupe. 


8.4.71 


Unesco Biology 


Biology staff: 


> 

1 






3 ^ 


Mr. Z.* Chirambo 

j 
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Name and Address of 
School or Institution 



Dates 



Purpose of 
.Visit’ 



Personnel 

Interviewed 



7 Malawi Certificate of 
' Education Examination 

Board, 

Box 5949, 

Limbe« 

8 Ministry of Finance 
External Aid Sectionj^ 
Box 53, 

Zomba » 

9 United Nations Develop* 
ment Programme, . 

Bt)X 46, 

^ Zomba. 

10 University of Malawi 
Soche Hill Teachers^ 
Training College, 

Box 5496, 

Limber 



11 Regional Testing, 
Box 5759, 

Limbeo 



8.4.71 



22.4.71 



22.4.71 



22.4.71 



Discussions of 
examination 
administratiqn for 
Malawi Certificate 
of Education y 

Discussion of 
financial problems 
of Unesco Biology 
in Malawi * 

Discussion of 
^ finding^ of current 
mission 

Lecture to students 
on recent develop- 
ments, in Science 
teaching 



23.4.71^ 

< 6 - 



Problems of ' 
examining Unesco 
Biology course 



Director : 

Mrr RcW. Fiddes 



Finance Officer : 
Mr<, Mayaya 

Acting Resident 
Representative, 
Mr. V.Furst 

Lecturer in 

Agricultural 

Education; 

Mr. J. Fletcher 
Lecturers in 
Biology: 

Mr, E> Mwasi 
Mr. Go Lenton 

Deputy Director:' 
'Dr. RoTo Johnson 



A 
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APP^NDIX D 

. KENYA INSTITUTE OF EDUCATION BIOLOGY PANEL 
^INUTES OF MEETING OF BIOLOGY PANEL HELD ON 
SATURDAY, 20th FEBRUARY, 1971 AT K.I.E. 



; 



Present.i 









Dr. J.M*. Waithaka, Chaim^n 

Mr. Jv Kimura, Secretary 

Dr. N. Errieholm 

Dr. Sp Frank 

Mrs. A. Glover 

Mr. T, Malkin 

Dr. G.R. Meyer 

Mrs. J. Muchoki 
Mr. P. Nderu 
Dr. S. Nillson 
Mr. I. Omondi 
Mr. J.Fo Omaage 
Mr. D. Pinney 
Mr. F.M. Wakhu 
Miss G. Wokabi 



University of Nairobi ' ^ 

K.I.E. 

K.S'.T.C. ' • ' 

K.I.E. 

Pangani Girls School 
Njiris School 

Unesco Consultant, Macqyarie 
University, Sydney, Australia 
K.I.Eo 

Ministry of Education 

Unesco Consultant 

Machakos High School 

KoS.T.C. ■ . .. 

Thika High School 

K.S.T.C. 

‘KoI.E. 



% 



Regrets: 



Miss. Evans 



if; 

ey; 

. 

%' 

I 

% 



ERIC 



L9/1 /introduction of Dr. G. Rfex Meyer and Dr. N. Erneholm and new panel 
members Mr. Malkin, Mrs. Muchoki, Mr. Pinney, Miss Wokabi 

1972 . Minutes of the meeting : 

The minutes of the previous meeting were^ confirmed. , 

t 

19/3 Matters arising : ^ 

a) SSP Examination : The East African Examination Council has called 

, * an international meeting for 27th February, 1971 in Nairobi at New 

Jogoo House to discifss a sample paper for SSP and to consider the 
' positi'on regarding practical examinations. ' The panel will be 
"reporesented by Mr. Nderu, Dr. Frank and Mr^. J. Hoggo The panel 
was requested to prepare sample questions for year 4o Dr^ Meyer, 
Mr. Kimura, DpV Frank and Mr. Hogg will do this. 



i'i 



b) 



c) 



SSP Feedback : Mr. Hogg and Mr. Kimura have prepared a question-., 

naire »and a school visit committee is in the process of visfting 
all trial schools. 

Dr. Meyer ^s Visit : Dr. Meyer arrived on 15th February, 1971 for 

one month, in Kenya to assist the Biology Panel in SSP feedback, 
evaluation, teachers’ guides, and to give in-service courses at 
various centres in Kenya to familiarise teachers with the dis- 
covery approach to teaching biology and new methods of designing 
examination questions. gg 



V 








ii 



A 



-36- • . • . 

d) SSP Co-or*dinator ; Mr, B = T • ChadwjLck has been appointed as co- 
ordinator in SSP Biology but has. been attached to the- Ministry of. 
Education in' Uganda. For this reason, Kenya and Tanzania' f eel 
this limits his effectiveness as a co-ordinator for all three 
countries. There is still a pressing need for a co-ordinator. , 
eithej:..one person, or a representative from each country to form 
,a co-ordinating committee i who would be attached to an inter - 
, national body like-Unesco or East African Examination. Council so 
all three countries could use him to co-ordinate feedback, give 
unit tests and examinations . 



e) ' K.J ■ S .E. Alternate Examination ; Although the Biology Panel 

teachers and studentn at trial schools had expected an alternate 
K.J.S.E. examination for SSP students in Form II, no. examination 
materialised. A need exists for smoother communication with the 
Ministry of Education through K,I E. and the Inspector of Biologv 
The Acting Chief Education Officer has written a circular to all 
secondary ^hools informing them that henceforth no K.J.S E 
examination will be given in Government schools at the end of 
Form II. '• 



f) New Panel Members ; Mr. Pinney, Mr. Malkin, Mrs, Muchoki and Mis.s 
Wokabi have been invited as new panel members and were in 
attendance. The need to Invite someone from A^iance High School 
was expressed, and also to invite R.D, Stephensen to take the plac.e 
of Mr. Hakau who has left for the USA for an extended period 

r) Draft Syllabus on Human and Social Biology ; Discussion deferred 
to the' next meeting to give panel members .more time to study the 
syllabus, which was clrculatecL f rom Cambridge as a suggested re- 
placement fo.r the present syllabus' in Health Sciences 
'1 

h) Planned Parenthood : Varying, viewpoints were expressed tor in^ to- 

ducting information on sex education and planned^ parenthood into 
the schools 0 The Panel must proQeed cautiously to avoid being 
accused of producing something in the curriculum unofficially. 

Some guidance from the Ministry is needed to help teachers know 
how far to go. Further thought and discussion was recommended and 
the matter deferred until the next meeting. 

j) Year III SSP Biology : Year III Vol. 2 has been sent from the 

Uganda Publishing Company and is en route. There is a shortage. of 
Teachers’ Guides for Year III and copies j^ill be requested from 
Uganda • Additional copies of Year I have '‘also been ordered from 
Tanzania. 

19/A Agenda : 



1 



a) 
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Circulation of Year IV SSP Book s 5000 copies were printed - 900 
have been sent to Uganda and 1800 to Tanzania, at 7/65 per copy 
In addition, all ^anel members, the East ^rican Examinations 
Council, Uganda and Tanzania Panels, and^.nsti tut ions like the 
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University of Nairobi, KoS„ToC„ Kenyatta College, Unesco, Museum, 
etc., have received copies. All trial schools in Kenya should 
receive copies though they will not be teaching Year IV until next 
year, as well as Kenya participants of the April workshop. 

Comments on Book IV ; The standard of production was thought to be 
better than previous volumes, though the cover should be brighter 
and some of the diagrams were thought to be too small. 

b) Writing of Teachers' Guides ; Teachers' Guides have been written 
for four of the six units with the help of Dr. Frank, Mr. Kimura, 

Mr. Omange, Mr. Nderu, Mrs. Glover and Mr. Malkin. Unit 5 will be 
prepared by Mr. Kimura and Unit 6 by Dr. Nillson, 

. A need was expressed for linking and co-ordinating material between 
units and greater emphasis on concepts. ' 

c) Smaller Working Committee ; There is a need for special committees 
and for urgent matters to be attended to by a small working com- 
mittee. It was agreed that such committees would be formed as the 

^ need arises. 

d) SSP Feedback ; School visits will be linked with' Dr. Meyer's visit. 
Dr. Meyer plans to visit a number of SSP trial schools with a K, l.E, 
team to interview the teacher, fill out the questionnaire, inter- 
view selected students, observe a class in session, and to 
administer a brief test (from Form I) to be given to all Forms 
without warning in an effort to test how successfully students have 
retained and understood material previously learned. 

, Lack of continuity of staff in trial schools was discussed as a 
continuing problem plaguing the success pf SSP trials. It was 
suggested that Headmasters also be interviewe^dur ing school visits, 

e) Dr. Meyer's Services ; The most urgent matter for the Panel is the 

construction of sample questions from Book IV for the international 
meeting on 27th February, 1971. An intensive workshop for panel 
members was set up for Monday, 22nd February, where Dr. Meyer will 
discuss new techniques in preparing examinations and aid the panel 
in constructing questions. Those participating will be: Dr, 

Frank, Mrs. Glover, Mr. Kimura, Mr. Malkin, Mr. (Jmange, Mr. Pinney, 
Mr. Wakhu and Miss Wokabi. Dr. Meyer will also conduct in-service 
courses for biology teachers in the areals of Nakuru, Kisii, 

Kisumu, and Nairobi in addition to visiting a number of SSP trial 
schools in the Western and Rift Valley Provinces. 



Chairman. Acting Panel Secretary 

Dr. Waithaka > Dr. Frank 



\ 
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APPENDIX E 



EAST AFRICAN EXAMINATION COUNCIL INTERNATIONAL SSP 
BIOLOGY PANEL MEETING HELD AT THE KENYA INSTITUTE 
.OF EDUCATION NAIROBI, KENYA, SATURBA^t, 27th FEBRUARY, 1971 



S. Omenge ^ 
Kenya 

Dr. S. Frank 
Mr. J. Hogg 
Dr. Rex Meyer 
Mr. P. Nderu 

Tanzania 
Mr. B. Chaplin 
Mr. Lille 
Mr. A. Meena 

Uganda 

B .T. Chedwick 

T. MacPherson 
T. Seddon 



Mr. Joseph Kimura, Kenya Institute of Education 



Ic The meeting began at 9.00 a. Tn. Mr. A. Meena, Tanzania was elected chairman 
and Dr. S. Frank, Kenya, secretary 

2. Minutes of last .meeting were approved 

3o Agenda: 

i) Specimen examination paper 

It was agreed that the specimen examination paper must follow the 
pattern of the actual paper. Since the chief examiners and moderators 
were the only ones who knew the form of the actual paper, , they must pro- 
duce the specimen paper from the banks of questions 'aubmitted by Kenya, 
Tanzania, and Uganda. 



specimen paper is not confidential and should be made available to all 
students and teachers involv^ in SSP Biology. 



The specimen paper was promised on or before March 15, 1971 and the 
East African Examinations Council will circulate it to the three 
countries. 



Present: 



East African BxamJ.nat ions Council 



Regrets: 



P 



The specimen paper will be a complete paper and can guide the chief 
ex^iner since the actual paper has not yet!l^ been finally set# The 
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Uganda and Tanzania require a mock examination but this is a national 
matter and not for the East African Examinations Council. It was agreed 
that Tanzania and Uganda would get together to produce a specimen paper 
for the mock examinations which would be different from the specimen 
paper . ’ ■ , . 

Mr. Omenge announced tlfe form of (;he paper; and the draft timetable: 

/ 

Paper I : Objective questions. Time allotted 2^ hours. 

Draft timetable - Wednesday, 2Ath November, 1971 

in the afxternoon 

Paper 1.4? i Essay questions. Time allotted 1^5 hours. 

Draft timetable - Tuesday, 30th November, 1971 ^ 

ii) Practical examination 

There would be no practical but questions in both Parts I and II 
would include those which test practical skills. The Cambridge Syndicate 
has been notified of this decision but because of the postal strike in 
U.K. no response from the Syndicate has been received. In the event 
that Cambridge objected to this decision, an emergency meeting of the 
Ministers of Education from the three countries would be called. , ' 



It was suggested that special consideration be given to students who 
joined SSP late or who were shifted around or for some other reason did 
not complete the total A years. An estimate from the school of each 
pupil’s mark would provide a check on the results of the final examina- 
tion. This information would be passed to the inspectors and then to 
the Council. The Council will debate this point with the Secretaries. 

A need for evaluation o^ the results of the examination was expressed, 
both mock and actual, and Mr. Omenge agreed to this. Although the scripts 
of the examination cannot be passed on tfor evaluation, the names and 
grades could. . A list of the rank order of students from schools would aid 
in this evaluation and it was agreed tnat the schools, through the in- 
specters would submit these lists to the Council. 

iii) Completion of course 



The Council has requested information from the three Ministries con- 
cerning how far the trial schools have gone in completing the course to 
aid the examiners in constructing the examination. There is still time 
to alter the examination if this information were at hand. This in- 
formation, howeyer, is not easily available. It was agreed that the 
examination should be designed to cover the entire course and that marks 
should later be adjusted so that the Pass rate and the Grading rate would 
be similar tor traditional Biology. 

The following sentence should appear on the first sheet of the 
examination and supervisors should read this to the candidates before the 
examination: 

’’Candidates should answer as many questions as possible even if the 
material appears unfamiliar.” _ ^ ^ 



t 



\ 
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i 
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Tanzania agreed to notify the other countries as quickly ,as possible 
which portions of Years I and II could be considered optional and there- 
fore not examinable. There is no time to do this for the present 
examination, but would help in future in cutting down the length of the 
examinable portions of the course. 

The 1972 syllabus is already out and is identical with that of 1971. 
However, the 1973 syllabus will be out in November 1971 so there is time 
to alter it between now and October 1971. It was agreed that eaqh 
country would label which 20% of its books could be considered as 
optional. 

Many schools are apparently not receiving the syllabus, either for 
traditional or SSP Biology. The Council sends these to the Ministries 
and the Ministries to the schpol^. If schools do notr^receive them, they 
can write to the Council requesting copies provided they do so through ‘ 
the Examinations Section of their respective Ministry. v 

A Any other business: 

" i) Revision of YeAr6 I And II 

* 

Tanzania is planning to hold a'^ workshop in late June 1971 to revise 
Books I and II. Three delegates from each country should plan to attend. 
This will be considered an interim revision since insufficient feedback 
will be available for revision of all four books. 

ii) Duplication of Books o- 



Mr. MacPherson suggested that in view of delays encountered in 
receiving copies of books from other countries that each country be 
allowed to duplicate or print its own copies from a master copy. It was 
agreed that as a temporary .measure, each country could duplicate extra 
copies if it wished, but* that no alterations be made without following 
the appropriate procedures* involving &11 three countries. Any suggestions * 
for alterations would be considered as feedback. 

iii) Marking Place 

A request was made by Mr. Hogg for rotating the marking place from 
Kampala to other centres. Mr. Omenge announced that the July training 
and December marking sessions would take place in Kampala this year as 
V in the past. 

The meeting adjourned at 12.45 p.m. 



Mr^ A^ Meena 
Chairman 



Dr. S. Frank 
Secretary 
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APPENDIX F 

REPORT ON VISIT TO DAR-ES-SALAAM FOR CONSULTATIONS WITH 
MINISTRY OF EDUCATION, SSP PANEL MEMBERS AND UNIVERSITY 
STAFF ON SSP BIOLOGY, CHEMISTRY AND PHYSICS IN TANZANIA 
14th - 16th MARCH, 1971 

, by . . ' ‘ 

G.,Rv, Meyer 

. . Unesco Consultant 



PROGRAMME 

Sunday, 14th March 

9-30 am Arrive Dar-es-Salaam. Met by Miss A> McCusker, Botany Department, 
University of Dar-es-Salaam and member of SSP Biology Panel, 

10 30 am - 12 noon At residence of Mr. B. Chaplin of SSP Biology Panel r 
Discussions with Mr. Chaplin and Miss McCusker on SSP Biology. The following 
ppipts were made: 

I 

i) Unit tests for Book II (second form) are still in production; 

ii) regular meetings of panel held since May 1970 considered a 
programme for the summative evaluation of SSP Biology and a 
research proposal was submitted to the Ministry of Education in 
December 1970; 

iii) SSP Biology is popular with pupils and is being successfully 
taught in trial schools; 

iv) many schools in Tanzania have expressed ' interest in . the pro- 
gramme and wish to begin teaching the new course. 



12o^ pm Telephone conversation W/ith Mr. FoI« Ajumogobia, Unesco, Chief of 
Miss\;n to arrange appointments at Ministry of Education for Tuesday, 16th 
Marcii. 



Monday, 15th March 



7r.30 am - 9.30 am Meeting with Mro Ao Meena, Secretary of SSP Biology Panel, 
Institute of . Education, Dar-es-Salaam. Mr. Meena re-emphasised the points 
mentioned by Miss McCusker and Mr*^ Chaplin and raised the further problem of 
co-ordinating the final revision of the books and teachers'' guides for years 
1 to 4. Mr. Meena suggested that a co-ordination committee be established 
consisting of two or three panel members from each of Kenya , Tanzania and 
Uganda » He did not believe thfere was a place now for a single co-ordinator 
and that final revision would best be undertaken by committee. 



Tanzania would prefer to see the final! revision of the course in 1972 
but notes the special problem of Kenya whichAeeds 1972 to have a first trial 
of the fourth form materials. This probJ.enf^till to be resolved. 



Mr. Meena raised two problems: 
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i) S6P teachers would sometimes be transferred from trial schools 
leaving inexperienced teachers untrained in the special methods 
of SSP to continue with the new programme. He had^equested the 
Ministry to try to reduce the number of such transk^rs. 

ii) There was need to mount more intensive programmes oft^^-service 
training similar to courses by Meena and Meyeir, April to 

July 1970. ■ 



The Tanzanian Ministry of Education would wish soon to assess the 
final outcome of the SSP etixperimental programme and make a decision whether 
or not to introduce SSP Biology into all schools in 1972 or 1973. 

9 ; 30 am - 10.00 am Discussion with Mr. A.A.:^^^a (Director, Institute of 
Education) and Mr. A. Meena. Mr. Lema requested ir^formation on acceptability 
of SSP Biology in Kenya. A summary of a small evaluation study undertaken in 
Kenya during the previous month was discussed. Mr. Lema and Mr. Meena were 
pleased to know of the positive findings of the study. ^These included; 



i) Concepts taught In Formal were' retained and understood in Forms 
2 and 3; 

ii) pupils were very interested in SSP Biology and had good attitudes 
towards it; 

iii) teachers of SSP Biology generally underestimated pupils 
.achievement and, " 

iv) the course was successful in a wide variety of educational, 
settings. 

1 ■ ' 

Mr. Lema expressed the hope that similar research could be undertaken 
in Tanzania to assist the Ministry in its decisions on the future place of 
the course in the curriculum. 

lOoOO am - 12 noon Meeting ijith Mr. J. Kent and Mr. J. Pendaeli of SSP 
Chemistry Panel to consider present problems and future developments in SSP ^ 
Chemistry in Tanzania. Kent and Pendaeli requested advice on: 

i) Evaluation of SSP chemistry and, 
ii) final revision and presentation of the materials. 

They stressed that the Ministry of Education would soon seek advice on 
whether or not to introduce the new course and there was only scattered and 
relatively unsystematic evaluative data available to assist in' their decision. 
Mr. Pendaeli was especially concerned about the absence of a single textbook 
since the presentation of individual pupil sh^ts, tests,, teachers’ guides, 
readers, etc. could make it difficult for the 'Ministry and others to review the 
overall programme. 

After considerable discussion it was recommended that .the following 
procedures be adopted: 

A small evaluation study be 'mounted immediately in selected trial 
schools. Techniques to be used to include interviews with 
teachers and school principals, completion of a questlonn'alre by 
SSP chemistry teacher, administration of standardised achieve- 
ment test to all forms, preparation by pupils of written statements 



i) 
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J on their reactions to the course and ohservatiohs of school 

resources. A final assessment of the acceptability of the. course 
could then be made 

ii) The materials at present produced, to become che basis of a text- 
book. Pupil sheets to be arranged in units, each unit to be con- 
cluded by a unit test. Each pupil sheet ot group of sheets to 
be prefaced by text extracted from readers, related texts, 
teachers’ guides and other sources 

iii) Recommendations for revision be presented in th.e form of a flow 

chart consisting of national aims --> course objectives concepts • 
to be developed — ? teaching strategies to be used — ^facts to be 
established. Some sore of continuous mechanism of feedback and 
revision to be implemented with the introduction of the new course. 

Finally problems of the SSP Chemistry examinations were considered. 

The difficulties of pre-testing objective items were reviewed and it was 
recommended that the. policy of the East African Examination Council of 
appointing an examiner and two anonymous moderators be abandoned. It was 
agreed that the Council should be asked to make use of committees to discuss 
questions directly with the examiner This would be a reasonable substitute 
for .pre-testing questions. 

8. 00 pm - 9,00 pm Discussions with Dr. G- Duncan, Unesco Project Manager 
and Mr« J. Kent on SSP Science curriculum aspect l)f fbe Unesco Science 
Teaching Project in Tanzania^ The%urgency of finalising the trial editions 
was stressed. It was recommended that intensive work be undertaken to 
complete the curriculum work in Biology, Chemistry and Physics and to pro- 
duce reports for the Ministry on the overall effectiveness of the programme. 
Mr. J. Kent would need to be relieved of duties such as lecturing* at 
University and the supervision of teaching practise if these important goals 
are to be achieved. 

Tuesday « 16th March A 

# 

9.00 am - 9.30 am -Discussion with Mr. F I. Ajumogobia, Unesco on background 
of SSP Science projects in Tanzania. The dffficulties of developing pro- 
grammes of science stressing discovery learning were discussed- 

iO.,00 am - 11.00 am Discussion with Mr R S Seme, Assistant Director in 
charge of Curriculum, Ministry of National Education. Mr. Seme expressed 
grave personal doubts about the future of 'the SSP Science courses in 
Tanzania, mainly on the grounds that they did not necessarily accurately 
reflect the national objectives. He was especially critical of SSP Physics, 
less critical of-» SSP Chemistry and least critical of SSP Biology. The 
Biology course still in his opinion failed to me^t national objectives but 
appeared to be a well organised programme, Mr. Seme was also critical of the 
design of the experiment to try out the new courses in Tanzania. He 
criticised the earlier Ministry decisions to have trial schools widely 
scattered throughout the country. This criticism was based on the difficulty 
experienced in obtaining feedbacks - ^ 

I 

Mr. Seme had no alternative proposals to make in the event of the 
Ministry rejecting SSP Science, but stressed that any decisions on the future 
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of SSP or any alternative programme- must await reports onTihe evaluation of 
the SSP courses. I-t was agreed, therefore, the Biology, Chemistry and Physics 
Panels be encouraged over the next few months to complete evaluation studies 
of their programmes and to submit to the Ministry as soon as possible, sets 
of their materials, together with the detailed reports of 'their, suitability 
and effectiveness. 

11.00 am - 11.45 am Discussions with Mr. M.G. Kayuze, Secretary General 
Tanzania Unesco National Commission at the Ministry^ of National Education. 

Mr. Kayuze said that he had received and distributed copies of the report 
on the mission of April/July 1970 and commented that the work done at that ' 
time had been of considerable value. He discussed in general terms some of 
the problems assipciated with the evaluation of new curricula, and stressed the 
need for more of this work in developing countries. 

Mr. Kayuze expressed considera*ble sympathy for the type of approach 
adopted by the SSP programme but . appreciated the problem, of relating new pro- 
grammes to national objectives. h 

11.45 am - 12.15 pm Discussion with R. Kiyao, member 6f the SSP Physics 
Panel, and assisl<ant' to Mr. R.S. Seme, Ministry of National Education.^ Mr. 
Kiyao expressed some dissatisfaction with SSP Physics. He agreed that it was 
probably d better course than the one currently leading to the Cambridge 
0-level examinations, but that it had not sufficiently considered the 
resources available in Tanzanian schools or the objectives of education in 
Tanzania. . ' ■ 

Wednesday; 17th March , ' 

8.00 am - 8.30- am Discussions with Professor Samaan, Faculty of Education, 

University of Dar-es-Salaam on a Ph.D. research proposal submitted by Mr. A. 
Meena, Secretary .of the SSP Biology Panel. Mr. Meena proposed a study of the 
effectiveness of SSP Biology in Tanzania and after discussions Professoi^ 
Samaan asked about the possibility of obtaining Unesco post-graduate feHow- 
ships for four members of Faculty or Institute staff who had expressed a 
desire to undertake post-graduate research to evaluate SSP Biology, Chemistry' 
and Physics. It ild do no more than draw attention of 

Unesco to this r ' 



12 noon Depart 



* 
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APPENDIX G 

REPORTS OE-THREE EVALUATION STUDIES OF BIOLOGY CURRICULA 
IN KENYA, ZAMBU, MALAWI USING TECHNIQUES RECOMMENDED BY . 
G.R. MEYER FEBRUARY TO APRIL 1971 



' I. Preliminary evaluation of the effectiveness of 

SSP Biology in a sample of experimental schools 
V-V In Kenya, 22nd March, 1971 : 

. ^ by J. Klmura 

. S . Frank 

^ ' X R. Meyer • 

^ • r 

' , I 



II. Preliminary evaluation of SSSPP Biology in the 
SSSPP schools in Zambia; April 1971 

by J.W. Barks 
\ J.V. Huxley 
R . Meyer 







III. Preliminary evaluation of Unesco Biology for 
Forms I and ‘II in four of five trial schools 
in Malawi, April 1971 

. by R. Meyer 

S . Moss • , 

M. Reed 
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I, PRELIMINARY EVALUATION OF THE EFFECTIVENESS OF S^ BIOLOGY IN A SAMPLE 
Ot EXPERIMENTAL SCHOOLS IN KENYA ® 



In March 1971 three curriculiwn workers from the Kenya Institute of . 
Ecuation visited five secondary schools in the Rl^ft Valley and Western 
Provinces of I^nya.. Their purpose was to conduct a preliminary evaluation 
of SSP Biology ( School ^-Sdience Project), an experimental programme which had 
been i,n progress since 1968 in Foms I tljrough III. These schools were 
representative of the seventeen secondary schools in Kenya involved in the 
trial of this programme. 

* 

* SSP Biology aims at altering traditional teaching in three main ways; ' 

i) Content made relevant to life in general and East Africa in 
particular; 

ii) use of the discovery approach to learning rather, than rote 
memorization ; 



short multiple-choice achievement test on a specified unit' from 
Book I Volume I, The school had po advance* notice of this test; 
ii) each pupil was asked to write a short statement on what he liked 
and^disliked about this biology course; 
ill) the school principal and biology teacher were interviewed rand 



A Report by ; J, Kimura Go-ordinator , Curriculum and Development, 

Kenya Institute of Education 



S. Frank Acting Secretary, Biology Panel, Kenya 
Institute of Education 



R. Meyer Unesco Consultant, Director, Centre for 



$ 



Advancement of Teaching, Macquarie • 
University, .Sydney, Australia 



SUMMARY ABSTRACT 



iii) emphasis on major concepts rather than on large numbers of 
minute isolated facts. 



At each school, the KIE team followed these procedures: 

i) A representative class from each of Foms I to III was given a 



where possible the laboratories, school grounds and resources 
such as equipment, library, reference books, facilities for extra- 
curricular work and the presence or absence of improvised equip- 
ment were appraised. ' 



* I 

The following generalizations summarise the main 




I. Achievement. Test 




I ‘ ‘ I 

1, All forms .showed excellent retention and understanding , of material taught 
in Fom I. ... 
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2 , 



Upper forms showed a definite trend toward deeper understanding of more 
difficult concepts. ■ 

m 

The achievement performaftce o*f pupils from five different schools could 
not be correlated with \diether the teacher was African or .not-i whether 
the headmaster was African or not, whether the' students were bbys or 
girl 5 |,‘or whether the school was well equipped or not. This suggests 
that SSP. biology is suited to a wide variety of educational situations. 



II, Pupil Comments 



D 



1. There is a high degree of acceptance and enthusiasm for SSP Biology on 
the part of pupils. 

% 

2„ Form III students showed a significant gain in their appreciation of the, 
objectives of RSP Biology as ‘compared with Fotms I and II. 

3c Criticism of SSP centred around frustrations due to lack, of equipment, 
lack of success in performing experiments and desire for more written 
^ material for study rather than basic objections to the philosophy or 
content of the coarse. 



III. Teacher and Headmaster Interviews 






J. , Although teachers accept the philosophy of SSP they underestimate their 
pupils and themselves in achieving the objectives of the course. 

2,. Teachers are severely burdened by lack of equipment and lack of time in 
■^completing .SSP material*. 

3o .A great need for microscopes exists in all schools. 

On the whole, the findings of this preliminary evaluation have been 
encouraging, ^^ile there are problems associated with the programme, the 
authors^ have made recommendations for overcoming them. The authors are 
confident that furthfer evaluation of SSP Biology at the conclusion of Form 
IV will strengthen the provisional conclusion of this study, namely that SSP 
Biology is highly appropriate for all pupils in Forms I td IV in Kenyan 
secondary schools. 



INTRODUCTION 



As part of a worldwide movement to change drastically the teaching of 
scienci East Africa Introduced .the School Science Project (SSP) In 1968 into 
selected secondary schools in Kenya, Uganda, Tanzania for the teaching of 
Biology, Chemistry and Physics. The new project aimed at altering the 
^traditional teaching in three main ways: 

% , 

i) Content made relevant to life iti> general and East Africa in 
particular; 



SO 



ii) use of the discovery approach to learning rather than rote 
memorization; 

iii) emphasis, on major concepts rather than on large numbers of 
minute isolated facts. 

( 

SSP Biology materials have now been produced in trial edition for 
Year 1 to IV and are at present being used in Forms I to III in Seventeen 
experimental government secondary schools in Kenya. 

In March 1971 three curriculum workers from th^ Kenya Institute of 
Education visited five of the seventeen trial schools for preliminary 
evaluation of the programme. They aimed to assess the effectiveness of 
the prograpne in: ► 

S' 

i) The development of understanding of key biological cpncepts; 

ii) acceptability and effectiveness of the discovery approach i 
* adopted in th^'^S^^rse; 

iii) the relevances of cbtttent; 

iv) the level o^difficulty of the programme; 

v) attitudes oif^tpupils and teachers towards the new course; 

vi) problems associated with the teaching of, stfecified units and 
any administrative or other difficulties associated with the 
programme. • 

They hoped to reach tentative conclusions about the suitability of 
the course for all secondary pupils in Kenya. 

The fiye schools visited were representative of the range of ability 
of African 0-level pupils in Kenyan government schools. Two girls schools 
and three boys schools were included *in the -sample. 

At each school tlie procedures followed were: 

i) A representative class from each of Forms I to III was given a 
* short multiple-choice achievement test on a specified unit from 

Book I Volume I. The school had had no advance notice of this 
^ test. The test- is included in this report as Attachment I; 
ii) eacj^pupil was asked *to write a sljort statement on what he 
liked and disliked about this biology course; 

V iii) the school principal and the biology teacher were interviewed 
I about the acceptability of the new programme and especially 

abojit specific problems and difficulties involved, in the 
teaching. This interview was based on a questionnaire that had 
been sent to the school some weeks previously. See Attachment 
II;. ' > 

iv) the facilities for teaching biology in classrooms, laboratories 
and school grounds’ were observed; 

^ v) shortly after leaving the school the co^ittee assessed 

evidence from tests, essays, questionnaires, interviews and 
observations, and used thil to obtain ratings for various 
criteria of acceptability of the new course. 
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I. ACHIEVEMFNT TEST 

« « A standardised test of ten only multiple choice questions was 

administered to Forms I, II and III in each of the five experimental schools 
visited* The test was designed to Assess achievement of a variety of mental 
skills and concepts on a'unit of material taught in Form I, (For more 
details see Table II). The main question to be answered was: Did the upper 
forms retain knowlecige and understanding of concepts learned in Form I? 

The frequenci^ of scores and the mean scores obtained by Forms I, II 
and III in the five schools are given in Table I, 

■ A. * 

Table 1 



Results .of SSP Achievement Test Frequency Distribution 
(Total of Five Schools) 



Score 


1st Form 


2nd Form 


3rd Form .v 


10 • • 


0 


0 


0 


9 


3 


1 


‘0 


8 


3 


6 


11 


7 


18 


24 


' 24 . 


6 


35' 


3’4 


41 


5 


50 


42 


50' 


4 


• 32 


40 


29 


3 


27 ' 


22- 


*16 


2 ' 


18 


11 


5 


1 


0 


b 


O' 


o'' 


0 


0 




N 


■= w • . 


Tso 


176 ■ 


Means 


= 4.74 . 


'4.93 
• 


5.26 


Std. Dev. 


= 1.61 


1«55 


1,43 


A^ialysis showed no 


significant differences 


between- means . 


Performance 


on Individual 


Ouestions 




The performance on 


individual questions and 


the skills and concepts 
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Table II 

Summary of Performance of Individual Questions 
(Total of Five Schools) All Forms 



Item 



Menl^al Skill 
(cf. Bloom) 



Biological 

Concept 



Percentage Correct Response 
Form I Form II Form III 



ERIC 



o 1 



10 



Knowledge 



Analysis 



Comprehension 



Evaluation 



Application 



Application 



Evaluation 



Evaluation 



Application 



Evaluation 



53 



Keys are useful 
for the identifica- 
tion of organisms 62% 

Classififcation as 
a process of value 
' in biology 52% 

Use of a pie'* chart 
involving numbers 
of* various types 
of animals 21% 

Suitability of 
given scientific 
names for a 

described drganism . Al% 

Interpretation of 
growth of known 
plants under 
experimental con- 
ditions 52% 

» 

Use of biological 

keys to identify 

given organism AA% - 

Selection of the 
most appropriate 
characteristic for 
classification 30% 

Suitability of words 
to describe morphology 
of leaves • 77% 

Use of group 
characteristics to 
classify specified 
organisms . " 62% 

Selection of most 
appropriate character- 
istic to give least 
variable measurements 3A% 



81% 



10 % 



3A% 



52% 



A5% 



2A% 



71% 



58% 



86 % 



51% 57% 



12 % 



A8% 



5A% 



A9% 



29% 



72% 



63% 



50% 



63% 



Differences Between Schools 



The mean achievement scores by schools are shoxm in Table III. The 
table also Rives inf ormation 'abowt the teachers, headmasters and the 
quality of laboratory facilities. 

Table III 

Mean Achievement Scores of Sample Schools ^ 

\ " ' 



Form SSP BioloRy Teacher Quality of 



School 


I 


II 


III 


Citizenship Graduate 


Headmaster 


Pupils 


Laboratory 


(in 

rank 

order 

on 

achieve- 

ment 

test) 




- 








Facilities 


1 


4 . 6 


5.3 


6.0 


Only African 


Yes 


African 


Boys 


Excellent 


2 


5.2 


5.1 


5.4 


** African 


No 


Asian 


Girls 


Poor 


3 


4.4 


5.2 


5.4 


** Expatriate 


Yes 


Expatriate 


Boys 


Good 


A 


4..4 


5.0 


5.0 


African 


Yes 


African 


Boys 


Good 


5 


5.1 


4,2 


4.5 


** Expatriate 


Yes 


Expatriate 


Girls 


Good 



From the results sho\«iVin the three tables, the following generaliza- 
tions are offered: 



*i) The test showed excellent retention and understanding of material 
taught in Form I through all forms; 

ii) while there was no significant difference in the overall per- 
formance from form to form, analysis of individual questions 
showed a trend toward deeper understanding of more difficult 
concepts in the upper fotms. (Questions 1, 2, A, 6 and 10); 

iii) comparing different schools, it appeared that whether the teacher 
was African or not, whether the headmaster was African or not, 
whether the students were boys or girls, and whether the school 
was well equipped or not did not seem to influence significantly 
the achievement on a selected unit of SSP Biology. If this can be 
substantiated with more data in the future, it suggests that SSP 
Biology is suited to a wide variety of educational situations. 



II. PUPIL COMMENTS 



All pupils tested were also asked to write a short statement, on what 
they liked and what they did not like about SSP Biology. Their comments 
are summarised in Table IV: 
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Table IV 



O 



Frequency of Comments Mentioned by SSP Biology Students 
(Total Sample = 439) 



O 

UC 



Ac Aspects Most Liked 








— * ^ 




Form 




Average 






I 


II 


III 


All Forms 


1 


Practical, work 


12% 


36% 


64% 




40% 


2 - 


Interest In plants and animals 


53% 


17% 


22% 




29% 


3 


Relevance to life 


25% 


11% 


47% 




28% 


4 


Ease^ of remembering and 














understanding 


5% 


21% 


29% 




20% 


5 


Discovery approach-- 














Independent thinking 


5% 


16% 


22% 




16% 


6 


Field work 


3% 


8% 


14% ' 




9% 


B. 


Aspects Least Liked 












1 


Not enough equipment 


0% 


5% 


21% 




10% 


2 


Lack of success In perfotmlng 














experiments 


1% 


2% 


23% 




10% ' 


3 


Pupils books difficult or 














lacking 


3% 


2% 


■ 21% 




9% 


4 


Need for supplementary notes 














or books 


•1% 


6% 


13% 




7% 


5 


Nbt enough time for work 


1% 


2% 


12% 




5% 


6 


Practical work 


1% 


.2% 


12% 




5% 


7 


Having to think for oneself 


1% 


2% 


5% 




3% 


A. 


Aspects Most Liked 


- 












More Form I students mentioned 


their 


interest ‘in plants and 


animals 


than students in higher forms. But in all other 


categories, upper 


form . 


students showed a significant gain In 


their 


appreciation of the objectives 


of 


SSP Biology as compared with Form 


I students, 


i.e. practical and field 


work, relevance to- life, ease of remembering 


and 


understanding the 


material 


and 


use of the discovery approach and 


independent 


" thinking 


i • 






Following, are some quotes from 


pupils 


to show sample statements and 


how 


they were classified; 










1. 


Practical Work r 














I do like practical because I 


see with my 


own eyes 


whether 


the 




experiment is true or not. 














I like doing things practically not as the 


old one 


just sitting 




learning then leaving it like 


that . 








/ 




When we began this biology course at 


first 


I thought it was 


a 
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waste of time but later I found it very interesting especially 
the way we prove things by ourselves as young biologists without 
relying on written theories. 
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After being given the procedure, I can pxactly see what happens 
Instead of being taught as a lesson that this and this happens. 

f 

Interest in Plants and Animals 

I like the course because I study about living things which I know 
and which I don't know. 

It teaches me that there are very many kinds of plants and how 
they behave and how they get their own food. 

I like the course because it teaches me many things about plants and 
anjlmalSe 

Relevance to Life 



I like SSP Biology because It deals with t,he obvious things I 
always see, hear and touch . 

I would like to be a biologist in future because I like agricultural 
work. 

It seems to be leading to the foundation of one's life. 

I want to know and study living things because I will be able to 
be a doctor and help my friends who are sick. 

This course helps a great deal the students who might be farmers in 
the« near future and for girls to. keep their children in goo<i healthc 

It teaches us things which will help us not only, ih che' exams but 
also for our daily life. 

Sometimes I practically apply the new methods I learn at home on the 
farm*. 

Ease of Remembering and Understanding 

We do not have to memorise a lot but hwe an idea of what we are 
doing. ^ ( 

This practical work is unforgettable* 

It is taught in such a way that I understand it best. 

Once we do an experiment^ 1 can't forget it. 

I • 

Although I am still in Form III, but when I see a Form IV student 
who is learning an old biology course, a v^ery simple question 
from my course he cannot answer but I can'^^ry to answer a question 
from his course. 
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1 1 * is much easier than other bio lop^y and it i>ives more strength in 
thinking. 



5. Discovery Approach - Independent Thinking 



Uhen I make observations it really makes me think. 

I like SSP Biology because I can he one of tlie scientists* 

The goodness of SSP is that it makes you think for yourself before 
you discover something. 

t 

We learn more than any c'lthor people wlio liacl not seen this type of 
biology. 

. * " I 

1 ^ 

It gives me a Jot of thinking and sets my brain to vjork. 

SSP Biology, makes us to 1 1 link £ind to get sonetliine from our heads . 

6. Field Work ^ 

It is very interesting wlien T got out with a n<-t catching different 
kinds of insects. 



I like it because you examine an animal or plant in its h.nbitat and 
you learn it. , 



I would 



like to know more aboupt 



insect pes ts . 



Vou will know \*;liere the animal 1 i^^cs and navbr the animal is harmful 
then you will avoid it. 



B. 



Aspects Least Liked 






Form III s tud c^s expr essed mor a d is like of the/ course t han s tuden ts 
in other forms. In g^ieral their comments sliowod frustratitm at not being 
able to learn more, lad: of equipncnt, lack of enougli time for worl;, need foi 
supplementary notes, and Jack of surcf*ss in performing experiments. 

i 

Following are sample quotes ami iiow they were classified; 



1 . No t Enough Equ ipmen t 

Our school is so poor, that we c:an*t afford buying all the necessary 
apparatus so we don’t carry out all the experiments. Some are left 
undone and then we conclude notliing. ^ 

It is difficult mostly when you don’t heave enough apparatus for the 
experiments • • 

There is no apparatus for doing all. tlu^ expe^r iment‘‘ wliiclT are said 
in the book. 
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Most of the things or equipment for the experiments are not found 
here in our school. and it is very hard for us to leave some of the 
experiments . 

2. Lack of Success in Performing Exp6tlm^ilts 

Sometimes I do the experiment then it becomes wrong tjhen it seems that 
I have failed in everything because I don^t find the^'right answer. 

I may find all whqt I believe to be right to be wrong. 

The only thing which I dislike is the experiment itself. This gives 
me a bit of confusion in that sometimes I confuse the results. 

When doing experiments there are some units I din*t actually fallow. 

I don^t like it because in dry season to get an organism for study is 
very hard, e.g. the eff of a butterfly. ^ 

3 . Pupil Books Difficult or Lacking 

Most of the time we are given a lot of questions to answer but with 
no answers . . 

I dislike the text book. Sometimes you find it hard to -understand 
when yoii try to read and make some notes. 

Some things are not well explained. The ones not explained in detail 
are hard for someone to know what is meant. 

There are very few questions, no conclusions ,in some experiments and 
no summaries after any unit. I wish there could be summaries and 
summary questions too. 

4 . Need of Supplementary Notes or Books 

There are no, notes given unless one tries hard and when the exam is 
set they don*t bring what we have learned. 

The books we are using now don^t show more information. I think it 
would be better if more notes were added* 

The book does not give satisfactory information so we sometimes have 
to hunt for other books. ^ 

There are no notes in the book to help you when reading. 

5 . « Not Enough Time for Work 

'More periods should be added - rtot enough time. 

Too much time is spent outside the laboratory and hence the lessons 
become abominable. 
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It needs patience, lonj> waiting tiH you use the result of your work 



This sort of course is nice but ic is too slow, e.g. when you ar§ 
learning about something like an ant you might take « week. You 
also go deep to study any simple thing which can take two weeks. So 
this is a waste of time. 



I find it Tery boring to sta}b out of class looking for unseen things 
like lizaroj, weaver birds, etc. 



Sometimes it i^s just very boring and some experiments are rather 
childish. 

7. Having to Think for Oneself , 

Sometimes we have to think by ourselves a lot without any help fr^ 
the teacher. 

What I dislike is that I have to do a lot , of thinking most of the 
time and I might sometimes write down the wrong ide^s . 



yourself that you don* t actually understand the whole thing. 

The. worst thing is that as we go ahead with practicals we feel 
alright but there are certain stages where I can go astray. 

From the summary of pupil comments in Table IV the following points 



i) Many more students commented favourably on RSP Biology than unfavourably; 

ii) strong acceptance of the basic objectives of RSP was evidenced, par- 
ticularly in Form III students; 

iii) appreciation of the course increased significantly with exposure 
reaching a peak in Form III students; 

iv) criticisms of^>,SSP centred around frustrations due to lack of equipment, 
lack of success in performing experiments and desire for more written 
material foa’etudy rather than basic objections to the philosophy or 
content of course. c-q 



■ 



The slowness of teaching. Not finishing experiments. 



6. Practical Work 



There is too much practical work that a year is hardly enough for us 
to cover all the work properly. 




^ I dislike outdoor lessons because I hate being burned the sun. 



Most of our time we spent on obser’v^ing animals and I don’t grasp 
anything from that because we do it just" by ourselves without reading 
textbooks. 



I 



Sometimes they can give you a very short hint, but Vou can find 



/ emerge: 
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Ill, Headmaster and Teacher Interviews and Observations 
of School Resdiirdfes 



During the interviews, headmasters and teachers were encouraged to 
describe their difficulties, dissatisfactions, objections and fee\ings of 
coping with the new course. Often useful comments were offered without 
being soj.icited. Whenever 'possible the laboratories were visited and 
qualities of rooms and equipment noted. The suitability of the school 
grounds for teaching biology was appraised. Resources such as library, ref- 
erence books, facilities for extra-curricular work and the presence or - \ 
absence of improvised equipment were checked. 



All of these data have been used in arriving at an evaluation of the 
school's resources as excellent, good or poor. Results are summarised in 
Table V. * - 

' • > 

Although this table is based on fairly subjective judgments^ the three 

curriculum workers arrived at their judgments independently. They found that 
in most cases they corraborated each other. T^ere there were minor dis- 
crepancies, discussions led to compromise ratings. But the observers were 
gratified to find that there was a high level of agreement. 



The schools are designated 1 to 5 and are arranged in rank order of 
achievement of pupils in the multiple choice unit test. 



Table V 



Resources in the SSP School 



(in 



School 

rank order on 



achievement test) 


1 


2 


‘‘ 3 


A 


5 


A. 


Technical 












1 


Adequacy of school grounds 


Excellent 


Good 


Good 


Good 


Good 


2 


Glassware and other basic 


> 






> 






apparatus 


Good 


Poor 


Good 


Good 


Good 


3 


Specialised apparatus 
e.g. microscopes 


Good 


Poor 


Poor 




Poor 


A 


Laboratary space 


Good 


Poor 


Good 


Poor 


Good 


5 


Equ ipment innova t ions 


Poor 


Poor 


Good 


Good 


Poof 


6 


Extracurricular enrichment 


Poor 


Poor 


Good * 


Good 


Poor' 


B. 


Staff 












1 


Academic qualifications 


Good 


Poor 


Good 


Good 


.Poor 


2 


Attitudes toward SSP 


Excellent 


Good 


Good 


Poor 


Poor 


3 


Feeling of adequacy 


Poor 


' Poor 


Poor 


Poor 


Poor 


A 


Success in implementing SSP • 
philosophy 


Good 


Poor 


Poor 


.Poor 


Poor 



60 









( 



. I 






I 



r€ 
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The clearest points to emerge from Table V are: 



i) Where the teacher expressed a negativ^ attitude toward SRP Biology 
(as in schools A and 5) the performance of the students was lower; 



ii) whether the school was well equipped or not did not appear to in- 
fluence pupil performance (school 1 was well equipped while school 2 
was pdorly equipped); 



iii) all teachers* expressed poor feelings of adequacy in teaching RRP; 

iv) there was a great need for microscopes; 



v) teachers underestimated their success in implementing the philosophy 
of SRP. 



IV . Rummai:y Evaluation 



Using all available information from tests, essays, questionnaires, 
interviews and observations, the committee attempted to summarise its 
findings by assigning ratings- On a scale from 0 to 100% for various criteria 
of acceptability of the new course. The rating scale kept in mind the 
following: 



% 



0-20 



Ineffective and generally unacceptable, 
but difficult*. 



21 

41 



40 

60 



Remedial action possible 
% 

Unsatisfactory but remedial action relatively straightforward, 



Minimum levels of acceptjability and effectiveness but improvement 
predicated. 



61 

81 



80 

100 



Satisfactory but further improvement recommended. 
Most effective and acceptable. 



Table VI 



Effectiveness of RSP Biology 



d) ^Suitability of teachers 



\- 



1 

y 



' 




Teacher Ratings 


Pupil Ratings 








(as they see their 


{asf achieved) 








effectiveness) 






1 


Understanding basic concepts 


30% 


50% 




2 


Discovery approach- 










a) Acceptance 


30% 


75% 






b) Effectiveness 


20% 


60% 




3 


Content r^ilevance 


50% 


70% 




4 


Easiness of material 


30% 


50% ‘ 




5 


Attitudes toward 










a) Philosophy 


70% 


70% 






b) Achievement 


35% 


70% 




6 


Problems 










a) Equipment f 


20% 


- 20% 






b) Improvisation 


. 25% 


10% 






c) Adaptability to new course 


61 35% 


60% 
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The following generalisations summarised the main points which have^ 

emerged from this preliminary evaluation of the effectiveness of SSP Biology; 

I Achievement Test * ^ 

1 . All forms showed excellent retention anW^nder standing Off material taught 
in Form !• ^ 

2* Upper forms showed a trend toward deeper understanding of more difficult 
concepts. 

3. the achievement performance of pupils from ^ive different schools could 
not be correlated with whether the teacher was African or not, whether 
the headmaster was African or not, whether the students were boys or 
'girls or whether the^ school was well equipped or not. This suggests that 
RRP Biology is suited to a wide variety of educational situations. 



1 1 . Pupil Comments ■ 



1. .There is a high degree of acceptance and enthusiasm for RSP Biology on the 

part of pupils . 

* 

2. Form III students showed a significant gain in their appreciation of the, 
objectives of RSP Biology as compared with Forms I and II. 

3 Criticisms of SSP centred around f rustrations *due .to lack of equipment, 
lack of success in performing experiments and desire for more written 
material for study rather than basic objections to the philosopHy or 
content of. the course. 

III Teachet and Headmaster Interviews » 

1 -• Although teachers accept the philosophy of SSP they underestimate their 
pupils and themselves in achieving the objectives of the course, 

2 Teachers are severely burdened by lack of equipment and lack of time in 
completing SSP material. 

3. A great need for microscopes exi|t^ in all .-schools, 

IV Suggestions for Future Action 

, As an outcome of this study certain next steps can be pin-pointed and 

are strongly recommended for future action*: 

1 > In-service courses to help the teacher cope with the SSP course. 

2. Actioh to alleviate present shortage of equipment, particularly micro- 

sco'^es,. ’ 

# 

3 More testing . of pupils on all units of the course. to help both teacher 
and pupil ‘identify where weaknesses and strengths exist in under- 
standing basic concepts. 

62 
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4. More supplementary reading material for pupils. 

Summary Statement 

On the whole the findings of this preliminary evaluation have been 
encour*aging. While, there are problems associated with the programme, the V 

authors hav^ made recommendations for overcoming them/ The overall success 
of the course, however, is demonstrated by its acceptability in a wide 
variety of educational environments and by its relevance, as seen by pupils, 
to life after school. It seems an appropriate course for young men and 
women who are to contribute to the national development of Kenya. The 
authors are confident that further evaluation of SSP Biology at the con- 
clusion of Form IV will strengthen the provisional conclusion of this study, 
namely that SRP Biology is highly appropriate for all pupils in Forms I to 
IV in Kenyan secondary schools . i ' 



SSP Biology ' _ 

Questionnaire 

1. Purpose ; The purpose of this questionnaire is to collect data relating 
to staff, content of the course and equipment and material. Vie hope the 
data will help us to carry out final revision of SSP Biology years 1 - A' and 
at the same time help us to plan for future in-service courses. Your co- 
operation will be greatly appreciated. 

A member of KIE Biology Panel will be visiting your school sonietime 
next term to exchange ideas with you. 1 hope you will have filled this 
questionnaire by then. The Biology Panel member will discuss this question- 
naire wi'th you and as such I am kindly asking you to retain it. ‘ You a re 
at liberty to include other comments^ suggestions and criticisms* regarding 
SSP in the last column. 

2. Staff ; (Section B to be completed separately by all teachers teaching 
SSP Riotogy) 

A i) Name of school 

il) c^Has the school h4d any difficulty in obtaining suitable biology 
teachers. Yes/No 

If yes hoi) Was the problem solved? 

R i) Name of SSP teacher 

ii) Qualification SI /graduate 

iii) *.Citizen/non citizen 

iv) Non-citizen contract ends 

v) I intend/do not intend to renew contract 

vi) I have taught biology for years 

vii) I have taught SSP Biology for yeaiTs 
vO viii) I have taught RSCS/Nuf field Biology for years 
■ ix) Number of SSP courses attended 






i 



- 61 - 



O 

ERIC 



/ 

3e SSP Biology Course: 

a) How many sets are doing SSP Biology in 

year 1 number of students 

year 2 number of students 

year 3 number of students 

b) The school will enter students for 1972 4E. A.C.E, 

c) Do you have difficulty in setting objective tests for terminal 
examinations. Yes /No 

d) Would you. prefer a centrally set paper at the end of each year. Yes/No 

e) Are you satisfied with 

i) Pupils text. Yes/No 

If No give reasons ^ \ 

ii) Teachers’ Guides. Yes/No -u 

If No give reasons ^ ^ 

f) Are you satisflied with sequence of the content. Yes/No 
If No how wouln you prefer the sequence to be in 

i)- Year 1 
ii) Year 2 

g) What improvements would you suggest be done in the course in general. 

h) Which units did you complete in 

i) Year 1 * . 

ii) ' Year 2 

i) To the best of your judgment which units do you think could be covered 

in , . 

i) Year 1 * • 

ii) year 2 

j) \^ich units did you carry over from 

i) Year 1 to year 2 

ii) Y6ar 2 to year 3 . ^ • 

k) Which units in year 1 would you recommend be 

i) Drastically modified’ 

Give reasons 

ii) Be deleted from the course 
Give reasons 

l) Which units in year 2 would you recommend be 

i) Drastically modified / 

Give reasons 

ii) Be deleted from the course 
Give reasons 

m) . What other biology texts do your students use as supplementary reading 

material ’ . 

n) i^at other biology text do you use as teachers reference 

o) Would you teach SSP Biology comfortably without the accompanying 
Teachers’ Guide. Yes/No 

j 

4. Equipment and Materials : 

a) What equipment and materials have you found difficult to obtain or 
improvise. 
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b) Approximate annual expenditure jn ^ 

i) SSP Biology 
ii) All "Biology 

c) Any plans for the purchase of special SSP Biology equipment or materials . 

d) Any difficulties in obtaining equipment:, chemicals and materialSe 

e) How many ^ 

i) Biology labs do you have 
ii) Other labs used for biology teaching 

f) Is the lab space adequate. Yes/No 

If No give details of how you overcame this problem. 

g) Is there a lab assistant in your school. Yes /No • 

If Yes is he/she trained. Yes/No 

h) Any other comments on SSP Biology. 

' J.D. Kimura, 

Secretary Biology. Panel 










Biology Test and Answer Sheet 
(see pages 92-96) ^ 



j " Kenya Institute of Education 1 

I Ref . No. 15/2/12 24th March, 1971 " [ 

I SSP Biology School Visits 

I ” 

On behalf of Mr. Joseph Kimura, Dr. Rex Meyer and myself I am writing j 
; to express our gratitude for your cordiality and* co-operation during our 
; recent visit to your scTiool. We were extremely pleased with what we saw and i 
; learned about the progress of SSP Biology in your school and would like to . 1 

I assure you that you have helped us immeasurably in our work of revising ' 

evaluating the effectiveness of the course. f ‘ ' 








V We were particularly grateful for the way in which you were able, on 
\ such short notice, to assemble students in Forms I, tl and III in order for 
: us to administer our short unit'test based on Year I material. We are . ! 

j gratified to report that all forms showed excellent retention and understanding ’ 
j of material taught in Form I; upper forms, particularly Form III, showed a ^ 
definite trend towaifd deeper understanding of more* difficult concepts^ 

You may remember that we also asked pupils to write short comments on i . 

what they liked and disliked about SSP Biology. We found a high degree of | 

acceptance and enthusiasm for SSP Biology on the part of pupils. Form III 
students showed a significant gain in their appreciation of the ob.iectives of 
the course as compared with Forms I and 'll. Ci;^iticisms of SSP centred around 
frustrations due to lack of equipment, lack of success in performing experi- 
ments and desire for more written material for study rather than basic 
objections to the philosophy or content of the course. 

Yours sincerely. 

Dr. Sylvia Frank 
for Secretary, 



6£l 
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II PRELIMINARY EVALUATION OF SSSPP BIOLOGY IN THE SSSPP SCHOOLS IN ZAMBIA 



, A Report by ! J.W, Barks Director, Curriculum Development Centre 

Lusaka 



J.V, Huxley Inspector of Schools, 

^ Ministry of Education, Zambia 

R. Meyej: Unesco Consultant, Director, Centre for 

Advancement of Teaching , Macquarie 
University, Sydney, Australia 

I . Introduction 

In mid-1967 the Ministry of Education, in conjunction with the Science 
Educatiod Centre, decided to start trials of adapted Uuffield materials in a 
small number (5) of ’selected Zambian Secondary Schools and in its Secondary 
Teacher Training College. At the time of introducing the first adapted 
materials into the schools (January 1968) it was the intention , that all five 
schools carry out the trials in the three main subjects (Biology, Chemistry 
and Physics) ,. that each school retain ’control’ forms in which the regular 
Ministry of Education General Science would be followed and that the project 
material should eventually cover all forms, from I to V. 



The five project schools have all been engaged in trials of the 
material for the three subjects since the inception of the project. Admin- 
istrative difficulties have forced four of the. schools to drop the idea of 
’control’ forqis and a recent change in the pattern of the Zambian Secondary 
School system (from a 2:3 pattern to a 3:2 one) has meant that the project 
has now been temporarily stopped at Form III. 



At the time of writing (April 1971), the following summarises the 
progress of the project thus far: 

Year of entry into. Form I 



i) 




i) 


1968 


ii) 


1969 


iii) 


1970 


iv) 


1971 



1968 Form I entrants wrote a special SSSPP examination at the end 
rm II (November 1969), arid a portion have gone on to regular COSC 



wor 



ii) the 1969 Form I entrants wrote a special SSSPP examination at the end 
of Form II (November 1970). Most of these have gone on to Form III and 
will write a further SSSPP examination at the end of 1971; 



iii) the 1970 Form 1 entrants will write a special SSSPP examination at the 
end of Form III (November 1972). About half will leave school and half 
will go on to regular COSC work in Forms IV and V; 
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iv; die i9U Pom ‘I entrants will write their SSSPP examinataxjn at the end 
cl \9?3 AbuLit half wxil leave schooL then and the remainder will 



«.ai Lu the Senior Scliool 



At a meeting of the SSSPP group at the end of 19/0, it was <le».ided 
that th€r project should move away from its previous emphasis on the separate 
.subjti.ts to one based On a more integrated approach This new materiaL is 
beiru!, tried out with the 19/i Form 1 entrants. 



t 
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Note on the vStructure of Zambian Secondacv Schools 



Pupil s, enter ing Form 1 in 1969 and previous years passed thtongh a 
2. 3 patLorn At the end of 'Form II, ail pupils wrote a Junior Secondary 
Sclioo.1 Leaving Examination About two thirds of these then went on to 
EvU'ni liJ and studied courses leading to the COSC at the end of Form V 



Pupi Is entering Form i in 1970 and following years will loJlow a 
1.2 pattern The J S S L F. will be taken at the end c»i Form ill. with the 
last, two years being devoted to COSC work The percentage of Form 111 
pupils Massing on to Form IV will be 50:^ 



The J S S L F examination is set and marked in Zambia 






Lva liiat Ion or the Pro j ec t 



Whilst a certain amount of evaluation has been carried on throughout 
the cimc! ol the project^ this has never been sufficient or. systematic The 
main rea.son for this has been the lack of any full-time staff for the project 



During the latter half of March 1971, a small group of workers from 
the CuiLi,.jlum Development Centre, Lusaka, visited the five project schools 
and wirti the assistance and guidance oi Dr R Meyer of Unesco, carried out 
a preliminary evaluation of the SSSPP Biology material The main aims of 
this preliminary evaluation were; 



li 



]o assess the retention and development of certain key concepts 
studied in Form 1; 



1 . 1 ; 



to assess the ef f ec t iveness and acceptability of the discovery * 
upprotiuli from the point of view of pupils and teachers; 



111 ) 



to study the level of difficulty liable to occur when pupils transfer 
iron SSSPP to regular COSC courses; 



IV ) 
V) 



to look into the problems and difficulties oi. administering the 
SS.Sf'P course, 



to assess the relevance of the SSSPP mateiral from the point of 
view of teachers and pupils; 



vi; 



o 

Mi 



to make recommendations regarding the future of SSSPP 
Procedure 



At each ol the five project schools^a representative ciass^was 
selected ftom each of Forms I, 11 and III In one school classes from 



Forms I and II only were available as it had not yet reached Form I FI 

Each pupil in these classes was asked to complete'a short muitiple 
choice test based on a unit of SSSPP Biology which is studied in Term J ol 
Form I. This Test and Answer Sheet are' given on pages 92-96 

Each pupil was also asked to write a few sentences about his likes 
and dislikes in the course 

The headmaster and teachers involved in .teaching the SSSPP Bioloviv 
material were interviewed, the interview being based on a standard set of 
questions See page 97. * 

« 

The facilities pf the school fpr'^the teaching of biology were 
observ_ed. These observations took into account equipment, class and 
laboratory space, and school grounds. , 

Finally, the group of evaluators met to assess the results of tlie tests 
pupil comments, interviews and observations in order to assign various 
ratings related to different aspects of the course, These ratings ciro dis- 
cussed later in this report: 

IV. The Multiple Choice Test 

The various questions in this test attempted to assess achievement in 
the; , ’ 

1. Knowledge of the use of the word *key* in a biological sense; 

2 knowledge of a situation involving the process of classification; 

3 evaluation of the suitability of given scientific terms for a described 
plant;' 

4 use of knowledge about plant growth under described experimental con- 
ditions ; 

5 evaluation of the least variable characteristic amongst a number of 
given characteristics; 

6 application of knowledge of plant and animal groups to the interpre- 

tation of a situation involving the classification of a group of 
organisms ; . 

7 evaluation of possible reasons for classifying organisms; 

8-1 comprehension involving the use of a pie chart in a specific case; 

9 evaluation of the suitability of given words to describe the features of 
certain leaves; 

10 application involving the use of a biological key-> 

V, Results 



Table I summarises the results of this multiple choice test in the five 
SSSPP schools. 



- 66 - 






Table I 







Frequency 


Distribution 


Total of all Schools 


Icor e 




Form I 


Form 


II Form III 


10 




0 


2 


A 


9 




2 


2 


8 


8 




6 


3 


16 


7 ' 




5 


11 


20 


6 




18 


22 


26- 


5 




32 


kl 


25 


A 




39 


3A 


23 


3 




.,36 


32 


A 


2 




■' 25 


11 


1 


1 




13 


3 


0 


0 




0 


0 


0 


N 


= 


176 


162 


127 


Mean ^ 


= 


3.90 


A. 


56 6.05 



Table II summarises the preformances of each of the forms on each of 
the questions. 

Table II 





Performance 


of 


all Forms 


on Individual 


Questions 


Question 


Form 




Choices 


c 


? . Correct 






A 


R 


c 


D 




1 


I 


31 


26 


A6 


72 


26 




II 


30 


37 


38 


A6 


2A 




III 


16 


2A 


66 


19 


. 52 


2 


- I 


9 


38 


A 


127 


72 




II 


8 


A 


0 


1A8 


91 




III 


A 


3 


0 


119 


9A 


3 


I 


A 


32 


37 


103 


2A 




II 


A 


39 


29 


85 


■ 2A 




III 


2 


60 


18 


A6 


A7 


A 


I 


36 


‘3A 


77 


25 


AA 




II 


22 


35 


83 


1 6- . 


52 




III 


11 


37 


75 


3 


59 


5 


I 


16 


55 


72 


36 


A1 




II 


20 


.33 


76 


30 


A7 




III 


12 


18 


77 


19 


61 




The correct choice is underlined. 
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Ta ble II (cont/d ) 





Performance 


of 


all Forms 


on Individual 


Questions 


Ques t ion 


Form 




Choices 




% Correct 






A_ 


B 


C_ 


j) 




6 


1 


84 


62 


22 


9 


48 




11 


90 


52 


15 


4 


56 




III 




27 


8 


2 


69 


f 


> 












1 . 


1 


0 


35 


54 


87 


50 




11 


2 


. 16 


54 


98 


61 




111 


1 


13 


20 


21 


73 


8 


I 


40 


85 


3 


50 


23 




11 


31 


78 


4 


42 


19 




111 


1? 


42 


0 


30 


42 


9 . 


I 


43 


24 


38 


70 


40 




11 


22 


27 


24 


80 - ’ 


49 




111 


10 


13 


23 




63 


10 


1 


24 


50 


51 


33 


29 




V 4 I 


19 


56 


50 


17 


33 




III 


17 


29 


66 


9 


52 



The correct choice is underlined 

Comm ents op Individual Question s ^ ' 

Question 1 

Not very well done except in Form ill Alternative D was too p.reat a 
distractor for most pupils * ^ * 



Q uestion 2 

Well done by all pupils Knowledge retained in Forms 11 and III 



Question 3 

Poorly done but with increasing comprehension through the forms 
Superficial characteristics too readily selected. 

Q uestion A 

A gradual improvement through the forms but pupils had difficulty in 
applying knowledge to the experimental situation. 

Q uestion 5 ^ 

Choices B and D distracted many pupils : 



/ 
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Question 6 



Again, a gradual improvement tljrough the forms with choice B being the 
strongest detractor. 

Question 7 — — 

Quite well done with choice A offering almost no attraction to pupils. 

Question 8 < 

Very poorly done. Pupils obviously did not apply the pie chart to the 
circumstances given in the question. As shown by choice B, pupils applied 
their knowledge to the more general case. 

Question 9 

With the poor results in Forms I and II, this question’would seem to 
indicate that pupils do not understand the concept of variability. 

Question 10 

Poorly done except in Form III. Pupils are not really able to i>se a 
biological key. 

Results in Individual Schools 

These are summarised in Table III. ^ 

Table III 



Results of SSSPP Schools 



School 
(in rank 


I 


Form 

II 


III 


Pupils 


Lab 

Facilities 


order) 

1 


4.6 


Means 

4.6 


5.5 


Mixed 


Good 


2 


4.8 


4.3 


6.4 


.. Boys 


Good 


. 3 


3.6 


4.8 


V 


Mixed 


Excellent 


4 


3.5 


4.6 


7.0 


Boys 


Excellent 


5 


3.2 


4.9 


5.4 


Boys 


Good 



The staff in these schools, as in most Zambian Secondary Schools, is 
almost entirely expatriate at the moment. School 3 had a Zambian Headmaster 
and a Zambian Science teacher in thej^pro j ect , 

General Comments on the Results 



The results show that the project material studied early in Form I is 
being retained as the pupils move up through the school. Th^ project is more 
than meeting this aim. 

A .study of the means and of individual questions shows that although 
there is no great difference between the fonns, pupils appear to be able to 
^ X increasingly use and apply the concepts first introduced in Form I. 



-69- 



• It is difficult to make a statement about the transferability of the 
SSSPP to other Zambian schools. The five schools originally selected for the 
project were not typical of’most ot;her Zambian schools and, indeed, .an effort 
was made to use the SSSPP materials in some of the ’better’ schools. More » 

about this is said later on. 

J 

VI. Pupil Comments 

An analysis of the comments made by pupils shows that the great 
majority of them accept the philosophy of the SSSPP material . They enjoy 
doing practical work and using apparatus on their oWn,“ they accept, (some 
reluctantly) the idea of not being given ’notes’ and feel that the course is 
useful. Some pupils feel the need for some form of text quite strongly and 
find the nomenclature and terminology difficult. The large majority of 
pupils remain content orientated and commented primarily on specific content 
items of the course. This could be attributed to the public examination which 
all must sit at the end of Form III and which requires that* some 50% leave 
school then. 

In general, pupils are entering into the SSSPP course readily and 
accept its spirit and alms. 

VII, Resources of the SSSPP Schools 

Table IV summarises the resources available in the SSSPP schools „ 

This table is based on interviews with Heads and SSSPP teachers. It 
is also based on a survey cf the facilities at each school by the evaluation , 
workers. 

The ratings are a consensus of opinion of the workers and it is en-. 
couraging to note that few large differences of opinion arose during the 
discussions to arrive at the ratings. 

' Table IV 



Resources in the SSSPP School 





School 


1 


2 


3 




5 


(in rank order of achievement) 












A 


Technical 












1 


Adequacy of school grounds 


Ex . 


Ex . 


Poor 


Ex. 


Good 


2 


Glassware, chemicals , etc. 


Ex . 


Ex . 


Ex. 


Ex . . 


Ex, 


,3 


Specialised apparatus , e.g. 
microscopes 


Good 


Good 


Good 


Good 


Good 


4 


Laboratory space 


Good 


Good 


Ex. 


Ex . 


Good 


5 


Equipment , innovations 


?oor 


Poor 


Good 


Good 


Poor 


6 


Extracurricular enfichment 


Good 


Poor 


Poor 


Ex . 


Good 


7 


Laboratory technicians 


Poor 


Good 


Good 


Good 


Good 


8 


Library and other materials 


■ Poor 


Good 


Poor 


Good 


Good 



HSO 



1 



i N 

^ -70- 

Table IV (cont/d.) 
Resources in the SSSPP School 





School 


1 


2 


3 


A 


5 


(in rank order of achievement) 
B, Staff 

1 Permanence of tenure 


Good 


Good 


Poor 


Ex* 


0 

Good 


2 


Academic qualifications 


Ex. 


Ex. 


Ex.^ 


Ex. 


Ex • 


3 


Attitude towards SSSPP 
philosophy 


Good 


Poor 


Good 


Ex. 


Ex • 


A 


Feeling of adequacy 


Podr 


Good , 


Good 


Good 


Good 


5 • 


’ Success in emplementing 
SSSPP philosophy 


Good 


Good 


Good 


Good 


Good 



The following generalisations may be drawn from this table: 




Facilities do not seem to have a great effect on the course. All five 
schools have the same equipment and have similar laboratories and school 
grounds. Yet, the results are not strictly comparable* However, the 
uestion of whether less well equipped schools could adequately handle 
the project remains open. 



ii) 



iii) 



I « 



Teachers were more pessimistic about the course than the results of 
their pupils warrants. 

There Seems Vo be no definite correlation between staff feelings an 
results. The staff in' schools A and 5 expressed full sympathy with 
the spirit of SSSPP yet their schools did less well-^ than others where 
the attitude was not ''quite so positive. 




This could be taken to mean that the project material can be 
adequately handled by teachers of widely differing attitudes and temperaments 



Vlll. Summary Evaluation 



Tafrle V gives ratings (on a scale of 0 - 100%) for a number of criteria 
of acceptability of the SSSPP material. It compares pupils and teachers. 

This table was compiled by the team after all schools had been visited. 
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Table V 



r 



1 

2 



3 

4 

5 



Summary 


Evaluation 




Item 


Teacher Rating 


Pupil Rating 




(As teachers 


(Effectiveness 




judge their own 


as judged or 




effectiveness) 


achieved .by 






pupils) 


Understanding basic concepts ' 

The discovery method 
a) Acceptance by teacher and 


45% 


55% 


pupil 


65% 


80% 


b) Ef f ectiveness 

Relevance of content to pupils 


50% 


60% 


after leaving school 


30% 


40% 


Difficulty of the material 


60% 


60% . 


Some problems 






i) Availability of equipment 
ii) Adaptability of teachers 


' 90% 


90% 


and pupils to the new 






philosophy 


65% 


. 80% 


iii) Degree of improvisation 


20% 


^ 20% 


iv) Suitability of teachers 


75% 


- 


v) Judgment of suitability for 
average or below average 




' 


schools 


20% 


- 


vi) Continuity from Form III to IV 


50% 


- 


vii) Usefulness of asp^:ts of SSSPP 




• 


in any other new project 


50% 


- 



IX. Summary and Suggestions for the Future 



In general^ the SSSPP material is meeting its initial aims in the 
selected schools. It is well accepted by staff and pupils and is not causing 
any serious administrative difficulties in the project schools. Causes for 
concern are its relevance to the conditions of Zambia and the content 
orientation which is still retained by many pupils. The effects of the chang 
to a 3:2 structure need careful study with reference to the progression from 
Form III to IV. ' 



From this evaluation, it seems fairly certain that most of the SSSPP 
material could not be transferred to a la^ge number of other schools in its 
present form. The five schools in the project are somewhat atypical in their 
selection of pupils, their ability to retain staff and their location along 
the line of rail. They are not particularly different from the bulk of 
other Zambian Secondary Schools in their facilities and resources. Although 
all were given a special grant of equipment at the start of the project, 
other schools have also been generously supplied during the period of the 
project . 
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It is suggested that an attempt now be made to extract useful and 
relevant portions of the SSSPP and to try these out in other schools which 
represent a typical sample of the secondary schools in the country. This 
could be nine schools. It is also suggested that the present SSSPP schools 
continue with their work on an integrated course for the junior school with 
the idea that useful material be fed into any other trials which might be 
started. The purpose of these trials would be to produce materials for a 
’General* or 'Integrated* Science course for Forms I, II and III in, 
eventually, all Zambian Secondary Schools, 



Biology Test and Answer Sheet 
(see pages 92-96) 



Interview with Biology Teacher 
Standard Questions 
(see page 97) 
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Lir PRELIMINARY EVALUATION OE THE .EFFECTIVENESS OF UNESCO IHOLOCy FOR THE 
JUNIOR CERTIFICATE COURSE IN FOUR OR FIVE TRIAL SECONDARY SCHOOLS IN 
MALAWI (APRIL 1971) 



A Report t»y ; R Meyer 

S Moss 
ML, Reed 



Unesco Consultant, Director, Centre for 
Advancement of TeachinR, Macquarie 
University, Sydney, Australia 

Science Inspector 
Ministry of Education 

Lecturer in Biology, 

University of Malawi 



I Introduction 

' ■ f % 

• k 

From September 1967 to July 1968 a representative from Malawi, Mr E 
Mwasi, attended a writing workshop at Cape Coast, Ghana to produce experi- 
mental editions of teaching units as part of the Unesco Pilot Project for 
Biology Teaching in Africa c - 

At the same time a study Rroup of university biologists and biology 
teachers was set up in Blantyre by the Ministry of Education under the 
leadership firstly of Professor Margaret Kalk and then Dr P Mwanza of the 
University of Malawi., The booklets prepared in- the Cape Coast were care- 
fully appraised by the study group and Units 1 to 6 and 8, 9 and 10 were 
considered as a suitable basis for a course for Forms I ai^d II leading to the 
Junior Certificate Examination. These units, with minor amendments and 
omissions were then made the basis of a programme which was tried in five 
secondary schools, these schools were from g'ood to average in pupil intake, 
technical resources and teacher qualification and background 



The course now (April 1971) is in the Second Form and the' first Junior 
Certificate ’Examination for the Unesco programme will be in August 1971 

The study group has supervised the trials, conducted in-service 
courses for trial teachers and issued some supplementary notes (e g a 
detailed statement of objectives for each unit) Tests have been prepared 
and issued to schools. The group has also been responsible for pre-testing 
items for the first Unesco Biology Junior Certificate Examination tOibe 
given later this year. 

The experimental phase of rhe programme is therefore drawing to a 
close On evidence from the trials the Unesco booklets will be re-v/ritten 
and moulded into a course of direct relevance to Malawi. The Ministry of 
Education will then make the decision, perhaps in 1973, whether or not; the 
new course should be introduced to all secondary schools . 

In April 1971, in order to assist the study group with the re- 
development of the units and to give the Ministry of Education some 
preliminary information on the effectiveness of the course at this stage 
of its development, a small team of curriculum workers visited four of the 
five trial schools for evaluation of the orogramme.. They aimed to assess 



m 






7 



1 
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the effectiveness of the programme in 

i) development of understanding of key biological concepts; 

ii) acceptability and effectiveness of the discovery approach adopted in 
the new course; 

iii) the relevance of content; 

iv) the level of difficulty of th§/^»ogramme; 

v) attitude of pupils and teachers towards the. new course; 

vi) problems associated with teaching specific units and any other 

administrative or other ^fficulties associated with the programme; 

vii) the suitability of the cduvse for all secondary schools of Malawi. 

' I. 

,rr 

The four schools were repi^esentative of good to average secondary schools 
in Malawi, The fifth school could not be visited because of staff changes and 
other administrative difficulties, 




II ♦ Methods 

At each school the following procedures were used: 

1 A representative claiss from Form I and Form II was given a short multiple- 
choice achievement test on Unesco Unit I "The Living World Around Us", 

This test is given in this report on pages 92-94, 

2. Each pupil was asked to write a short statement on what he liked or did 
not like about thi^ biology course. ''• 

3. A specially prepared demonstration lesson was given by the Unesco biology 
teacher. This lesson was critically observed and rated on achievement of 
the objectives of the course. 

4. One of the curriculum workers gave one micro-lesson to a Unesco class to 
assess ability to solve an unseen problem by questioning the teacher. 
Pupils response to the micro-lesson were rated on various criteria. 

5o The school principal and biology teacher were interviewed about the 

acceptability of the new programme and especially about specific problems 
and difficulties involved in the teaching. The interview was standardised 
(see page 97), 

6„ The facilities for teaching biology in classrooms, laboratories and 
school grounds were observed. 

7 c Shortly after leaving the school ^the curriculum workers assessed evidence 
from tests, essays, ^ lessons, interviews and observations, and used this 
to obtain ratings for various criteria of acceptability of the new course. 

In addition, one member of the evaluation team visited two schools 
following the traditional programme of biology and for the purpose of control 
administered the achievement test and the interest essays to representative 
classes in Forms I and IT. Care was taken to select schools equivalent to 
th^ trial school in pupil intake and technicalx^resource. A check was also 
made to ensure that the concepts tested in the^ achievement test had also been 
covered in the control classes. The results of. the study are given below. 
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III, Results 




A , Achievement Test 

A standardised test of ten only multiple choice^uestions was 
administered to Forms I and II in each of four trial schools and two con- 
trol schools (see page 92). The test assessed the following mental .skil Is 
and bioli.gical concepts: 

1, Knowledge that a key is useful for the identification of organisms 

2. Analysis of a situation involving the process of ci^assifying 

3 Evaluation of the suitability of given words for naming a described plant 

4. Application of knowledge of plants characteristics to interpret growth 

under experimental conditions. i 

5. Evaluation of the most appropriate charact(^istic to give the least 
variable measurements. 

6. Application of knowledge of plant and animal groups to the interpre- 
tation of a situation involving the classification of a group of 
organisms . 

7. Evaluation of possible reasons for classifying organisms 

8. Comprehension of a pie chart in a specific case involving animal groups. 

9. Evaluation of the suitability of given words to describe the features 
of described leaves. 

10. Application involving the use of a biological key. 

The frequencies of scores and the mean scores obtained by Forms T and 
II in the four trial schools and the two control schools are given in Table T 

Table t 

Frequency Distributions of Scores on Achievement Test 
in Four Trial Schools and Two Control Schools 



Score 



Trial Schools 



Control Schools 



ERIC 





Form I 


Form II 


Both Forms 


Form I 


Form II 


Both Forms 


10 


0 


2 


2 


0 


0 


0 V 


9 


2 


5 


7 


0 


0 


0 


8 


9 


15 


24' 


.1 . 


3 


4 . 


7 


21 


' 15 


36 


5 ■ 


9 


14 


6 


33 


37 


70 


13 


11 


24 


5 


27 


36 


63 


15 


14 


29 


4 


27 


16 


43 


T5 


9 


24 


3 


7 


5. 


12 


14 


5 


19 


2 


2 


1 


3 


4 


1 


5 


1 


' 0 


0 


0 


• 2 


0 . 


2 


0 


0 


0 


0 


0 


0 


0 


N 


. 128 


132 


260 


69 


52 


I 2 r 


Mean, 


5.4 


5.9 


5.7 


4.5 


5.3 


4.8 ; 


Standard 












; 


Deviation 


1.46 


1.53 


1 = 51 


1.51 


1.43 


1.55 



These results are summarised in Table II, 
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Forms 


Mean Scores on Achievement Test in Four Trial 
and Two Control Schools 


Schools 

Compared 


N 

(Pupils) 


Mean 

Score 


Standard Deviation 


I 


Unesco trial 


128 


5. A 


1.A6 




Traditional 


69 


A. 5 


1.51 


II 


Unesco trial 


132 


5.9 






Traditional 


52 


5.3 




I and II 


Unesco trial 


260 


5.7 


1.58 




Ti'aditional 


, 121 


A. 8 


1.55 



Table III soinunarises the performance of each- of the Forms in the trial 
schools only on each of the ten questions. 

Table III 

Summary of Performance on Individual Questions 











in the Trial 


Schools 












Forms I and II 




* 






(N Form 


I « 


128 N 


Form II = 132) 


* 


Question 


Form 


A 


B 


C 


I) 


Correct Answer 


.% Correct 


1 


I 


2 


A 


109 


13 




85 


II 


2 


3 


115 


12 


c 


87 


0 


I 


18 


3 


0 


106 


. 


, 83 




II 


19 


3 


0 


109 


. D ' 


83 


'X 


I 


3 


AO 


22 


5? 




31 




'■ II 


A 


51 


27 


A9 ; 


B 


39 


A 


I 


22 


2A 


61 


20 


• 


A8 


4 


11 


17 


21 


69 


20 


C 


53 


5 


I 


A 


18 


75 


31 




.58. 


II 


8 


15 


88 


15 


c 


67 . 


c. 


I 


100 


17 


8 


A 




78 


D 


II 


95 


25 


7 


A 


A 


72 ' 


7 t 


I 


0 


19 


20 


90 


. 


70 




II 


0 


16 


16 


99 


n . 


75 


8 


I 


32 


32 


3 


60 




2A 


II 

4 


22 


52 


2 


57 


A 


17 



W 



Table III (cont/cl ) 



Sununary of Performance on Individual Questions 
in the Trial Schools 
' Forms 1 and II 



(N Form I = 128 N Form II = 132) 



Question 


Form 


A 


B 


c 


D’ 

A 


Correct Answer 


% Correct 


9 


I 


44 


30 


14 


37 




29 




II 


31 


34 


16 


45 


D 


34 


■ 10 


. I 


28 


26 


60 


11 




47 


II 


27 


17 


74 


5 


C 


56 



Comments on Individual Questions 



Question * Comment 

1 Most pupils knew the purpose of a key in biology and there was a 
slight improvement in knowledge from Form I to Form 11. 

2 Both Forms I and II had no trouble in analysing the single 

situatioiT involving the process of classifying ^ 

3 A definite improvement- from Forms I to II in evaluating the 
suitability of a name for a described organism. On the whole 
though, candidates could not answer this question choosing in- 
appropriate or irrelevant combinations of names 

( 

\ 

• 4 Again while there was an improvement from form to form only about 

half the pupils could apply their knowledge of the characteristics 
of fungi to the interpretation of the simple situation presented 
iii the question 0 . 

5 Pupils in Form I wfere often distracted by D not appreciating the 
extremely variable nature of behaviour c There is an improved 
awareness in Form II that the most suitable characteristics for 
classification systems were those chat would be the least 
Variable: 

6 . . Generally well answered in both Forms I and II, Most pupils could 

apply this knowledge of major groups co the interpretation of the 
situation. 

7 Most pupils were able to evaluate the role of classification 

systems in biology and there was a slight improvement from Form I 
to II. . * 



8 This proved very difficult for both forms. Pupils could not 

comprehend the pie chart, usually not understanding that it re^- 
ferred only to the sample defined and not to the general 
occurrence of living organisms 
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Comment 

While there was some improvement from Form I to Form li this 
showed that most pupils either did not know the meaning of the 
word "variable" or else could not evaluate, a situation requiring 
its understanding. • . 

Only about half the pupils could use a biological key to identify 
an unknown organism. There was some Improvement from Form I to 
Form II. ' 

Results in Individual Schools 

These are summarised in Table '^V. 

Table IV 



-sf 

Mean Achievement Scores in Four Trial Schools (1 to 4) 
and- Two Control Schools (5 and 6) 



School 
(Iij rank 


Unesco 

Experiment 


Form 


^ 

liparding 


Biology 

Teacher 


Head- 


Boys 


Quality 

of 


order of 
achieve- 
ment) 


or Control 
Traditional^ 






or Day 
School 


Nation- 

ality 




master 


or 

Girls 


Laboratory 

Facilities 


I 


II 


Grad, 

1 


1 


Unesco 


5.5 


6.3 


Boarding 


Malawi 


No ■ 


Dutch 


Boys 


Excellent 


2 


Unesco 


5.9 


5.6 


Boarding 


Malawi . 


No 


British 


Mixed 


Good 


3 


Unesco, 


5'."2 


6.1 


Day: 

self- 

help 

Boarding 


Malawi 


No 


Malawi 


Mixed 


Poor 


4 


Unesco 


5.5 


5.5^ 


Day 


Malawi 


Yes 


Malawi 


Mixed 


Good 


5 


Control 


4,8 


5.2 


Day 


Mailawi 


No 


Malawi 


Mixed 


Good 


6 


.Control 


4.0 


.5.4 


Day 


Malawi 


No 


British 


Mixed 


Good ^ • 



General Comments on the Results of the Achievement Test 



Question 

9 

10 



o 

ERIC 



li While there was no statistically significant difference between mean scores 
of trial and control schools (Tables I and II.) there was a slight trend 
in favour of trial schools (see especially Table IV) . 

2, The test showed a gpod retention and understanding of material taught in 
Form I into Form II. 

3.. While there was no overall statistical significance between performance 
of Forms I and. II, analysis of individual questions (Table III) showed 
a definite trend towards deeper understanding of more difficult con- 
cepts in Form II. (Questions 2, 3, 4, 5, 7, 9 and 10).* 
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•4 Comparing different schools, ic a])peorGd that wlieilu.'r the s t ei v.m- 

Malawian or not, whether the students were boys and girls or wlu-thor i lu- 
laboratory facilities were poor or good, did not seem to signit i r ant i y 
influence the achievement of pupils, which averaged about 3i to CO/ in 
trial schools (note 40 to 55% in control schools) There was some Stig- 
gestion however that pupils in boarding schools were more successful than 
those in day schools It may also be significant that the only schooi 
with a rating for excellent for laboratory faciLi.ties was- first vn rank 
order of achievement 

r 

Pupi l s Likes and Disli kes 



The comments made by pupils on what they liked and did not like were? 
analysed first by reading them through to identify categories The in- 
dividual statements were then placed into these categories, scored by 
frequency of mention and scores were expressed as percentages of the nunibeis 
of pupils in the study Separate analysis were made tor trial schools and 
control schools The results are given in Table V 



Table V 



Percentage Frequency of Comments Made by Biology 
Students in Unesco and Tradi t ional Prog r ammes 





Form 


1 ; 


Form 


TI 


j Forni 


I 1 [ 


Aspects 

Liked 


Unesco j 
Experi- i 
ment j 


fradi-‘ 
tional 1 


Unesco j 
Ex peri- ^ 
ment j 


Tracfi- 

tional 


1 Unesco 
I Exper 1- ( 
1 ment | 


fradi- ' 
t i ona 1 


i 


N= 128 


N= 69 "i 


N= T32 


N= 52 


1 N= 260 1 


N= 121 


1 Interest in plants ! 






j 








and animals 1 


73 


83 : 


39 i 

1 


1 58 

1 


: 55 


11 


2 Practical work 


35 


■ 8 


43 


1 « 


■ 39 


<S 


3 Ease of remembering 
and understanding 


11 


) 

1 ’ 

6 


52 


i 19 


' . 1 
32 , ‘ 


11 


1 

4 Relevance to life 


■ 12 


20 ' 

: 1 


26 

1 


! 12 




16 

'\ 


5 Discovery approach. 
Independence of work 
and thought 


1 . 


1 

1 

' 1 ! 
1 


' 24 


1 


19 


1 


6 Pupils books inter- | 
esting and easy to 
read 


1 

6 


! 0 1 


„ 


i 0 
1 


1 

• ^ i 


0 


7 Human body and Man’s 
place in nature 


9 


1 

1 

30 


1 

16 


j 

! 10 


1 i 

i ; 

: 10 I 


22 ■ 


8 Field work and out- 
door CO llecting 


4’ 


1 

1 

s 


5 


1 

1 

! 2 


1 1 

i ^ I 

1 ! 


8 




8 ;^ 
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Form 


I 


Form 1 1 


Forms I 


& II 




Unesco 


'Tradi- 


Unesco 


Tradi- 


Unesco 


Tradi- 


Aspects not 


Experi- 


tional 


Experi- 


tional 


Experi- 


tional 


Liked 


ment 




ment 




ment 






N= 128 


N= 69 


N= 132 


N= 52 


N“ 260 


N= 121 


1 Some concepts 














d if f icult (especial- 
ly ly teiminology) 


17 


22 


21 


10 


19 ' 


17 


j Some structures or 














organisms unpleasant 
or dangerous 


11 


16 


1 

11 


1 

0 


11 


9 


3 Not enough equipment 


1 


0 


7 


0 


5 


0 


4 Lack of success in 














^performing experi- 














ments 


1 


1 


9 


2 


5 


2 


5 Need for supplementary 












work, e.g- too many 
notes needed 


7 


0 


3 


4 


5 


2 


6 Practical work 


3 


10 


7 


6 


5 


8 


7 Field work and out- 


5 








' 




door collecting 


2 


12 


9 


0 


5 


7 


8 Pupil books difficult 












or lacking 


3 


0 


5 


4 


4 


2 


9 Having to think for 














oneself 


3 


0 


5 


0 


4 


0 


10 Not enough time for 














work 


1 


4 


5 


0 


3 


3 


11 Some concepts un-*' 














, interesting (e.g. 
plants or insects) 


5 


13 


1 


12 


3 


12 



The following are some quotations from pupils giving sample statements 
ancl- how they were classified. All examples are from trial .schools only. 

B, Aspects Liked 

r 1 . Interest in Plants and Animals 

, It helps me know some things like living and non-living things and to know 
their structure. It helps me know how certain animals develop. 

It is important to study living things so thaf\>/e know their character- 
istics and how they are made. ‘ 

O 

ERIC 
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About plants as food producers and animals as food consumers and 
patterns of reproduction and development. 

1 like the topic concerning reproduction and f ertilisation> 

2 Practical Work 

1 like doing experiments 

1 like my course because we do a lot of practical work, in so doing we 
know much by ourselves so when we go back to our books I find every- 
thing easy -since we have already done everything by setting experi- 
ments . I 

•Because 1 have a chance to use the microscope and some chemicals 

We learn by seeing with our eyes by doing experiments, this comforts me 
t'lnd makes me not to forget many what we covered very long ago, 

3 Ease in Remembering and Understanding 

Our teacher teaches us very well and everything he teaches is almost 
understood. 

This course is easier than the former course even though I am not good 
at it. 



I like it because I understand the teaching quickly. 

This course is easy to understand- It is not easily forgotten. Studying 
is easy- Notes taking is easy and you can easily find out how things 
are made. 

4 Relevance to Life 



It serves us as a study in schools to have better lives. 

Because in future I like to be a doctor ^nd its my advantage to know 
the micro-organisms and all living things in nature.. 



What is good in biology course is that after finishing you can become 
a nurse and help people through biology^ • 

It tells us how to have a good life by studying more abo^t diseases, 
types of food and reproduction. 

5. Discovery Approach Independence of Work and Thought 




I like it because I learn to use my head (thinking) and to find out 
about things which I do not understand by investigat^ing the thing or 
even performing an experiment . < 






' 0 
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1 like the biology course because we do the experiments as scientists 

It enables us to see clearly whnt a thing means. This is' by doing 
investigations. 

It has some experiments and some questions which we answer on our ovn. • ' 
This encourages every student to work hard on his assignments and n>t 
be lazy 

6 Unesco Books Interesting and Easy to Use 

The questions that are put at the end of every book enables me to have a 
gobd jrevision. 

The units we have so far covered are well planned and therefore all were 
understood • > 

Drawings good, they are not mixed up like in other books. Simple English, 
there are not very many difficult words. 

The notes given in the books are short and easy to study. The experi- 
ments which are given are very simple and enjoyable. 

7 . The Human Body and Man*s Place in Nature 

1 like biology because it tells us the structure of any human being. 

The most thing I like best is the study of^ blood ci'rculatio^n . 

I like studying about animals in biology course because it helps me to 
know who I am and in what group I belong; and what role I play,. 

By studying what we are made of and how our bodies work normally. 

I know many things about my body and what kind a food is required. 

8 Field Work and Qut-of-Doors Collecting 

1 like to go around the bush observing living things how they live and 
how they produce. 

In biology course I like both the lessons in the class and the work we 
do outside. For example collectingoinsects outside, grouping them*, 
classifying and identifying c 

We go out and observe things we are taught and find out the truth. 

I enjoy going out investigating unknown animals and plants and giving 
them scientific names. Very funny names. ' 




. ^ 
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C Aspects Not Liked 

) 

1 Some C oncepts Difficult (Especially TGrminolo^v ) 

1 find a difficult work to make a key. 

Because some of the words are difficult to pronounce and difficult to 
- understand what they mean ' , 

i, 

1- do , not like about my biology because there are big words to the words 
puzzle me to know what they mean. * 

We learn things that are complicated that I can’t understand. 

2 Some Structures or Organisms Unpleasant or Dangerous 

I don't like to catch snails and the bones of dead animals o 

1 do not like biology because there are many kinds of smell and I do 
not fell well. 

Because we do see dangerous animals such as snakes. 

Because you catch bad things and rotten things, 

3 Not Enough Equipment , 

The only thing is that we have not many equipments to fit this course in 
our laboratory. 

We don't complete some of the experiments due to lacking of certain 
apparatus . . 

Our microscopes are not very good 

I 

, We are not given specimens of our ovm. 

4 Lack of Success .in Performing. Experiments 

We do our own experiments and get tlie results ourselves. Sometimes the 
results are wrong and we go astray 

If we don’t know we just leave the experiment. 

1 /do not like this because sometimes the experiments don’t do well and 
by these errers we don’t know what to do. 

1 don’t like it .because there are a lot of experiments and sometimes I 
. fail to do them. 

5 Need for Supplementary Work» erg. Too Much Note Taking or Not Enough 
Notes Provided 

Sometimes we do not like the biology course becuasd th'ey write sh 
explanation. 



m 
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Because there is no much notes in biology and too difficult to under- 
stand thines. 



Because we always have much ;notes. 

I don't like biology because we don't have many notes which we can 
study more than in the book. 

6. Practical Work 

I do not like about my biology 
experiment after having read o 

^ I don't like Biology course because of the drawing. 

Because if we are doing experiments I do not hear any thing. 

In my biology course I don't like it because it has a lot of experiments 
an it needs careful observation. 

7 . Field Work and Out-of-Doors Collecting 
I don't like collecting animals. 

I don't like some things because we go in the bush to examine some things 
which is not good. 

This is the' thing I hate most because we walked in the sun. 

8. Pupils Books Difficult or Lacking 

I don't enjoy the subject because sometimes English seem to be hard to use. 

I don't like biology mainly because it seems difficult to me and more- 
over I don't understand what the book teaches me about. 

I do not like my biology course because we have fewer books at our 
school. So its very difficult to take it at the Hostel for further 
practice while others are busy with it. 

We do not have proper text books. 

9 Having to Think for Oneself 

I do not like my biology because biology is tough and uses brain. 

I don't like biology for that it needs much thinking and I am not good in 
thinking. 

I don't like to answer so many questions. 

1 do not like our biology course because sometimes it needs guess work 

87 
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10 Not Enough Time for Work 

1 do not like it because we have only half an hour for biology and 
/\twice a week • \ 

What I do not like about your \>ioXogy course is that some of the 
experiments takes a long period to be performed, in so doing we delay 
very much. 

The experiments are too many so they waste most of the time instead of 
spending the time in learning we spend them in doing the experiments 

I don't like too many investigations in the units but often there is 
no enough time to finish them. 

11 Some Concepts Uninteresting 

I don't like about the studying of plants. 

The only thing I don't like is making key and classifying the animals 
and the leaves : 

1 do not like biology about the names written in Latin language> 

1 don't like learning about non-living things. 

General Comments on Likes and Dislikes of Pupils 

Results in Table V show the following trends, 

1 More Form I pupils mentioned their interest in plants and animals than 
Form II and this. type of interest was generally higher in the control 
schools than the trial schools = 

2 In almost all other categories liked there was a significant improvemen t 
from Form I to Form II in the trial schools. In the control schools there 
was either no change or a decline in interest from Form I to II in 7 of 
the 8 categories 

3 Almost 20% of the pupils in the trial schools expressed interest in the 
"discovery" method but this was mentioned by only one pupil out of 121 
in the control schools - 

A Pupils in control schools showed less interest in practical work than 
those in trial schools 

5 Interest in factual material such as the structure and identification of 
plants and animals or the structure and functions of the human body was 
greater in the control schools than the trial schools. 

6 In Form II more than half of the pupils in the trial schools compared 
with 19% in the control schools mentioned the ease of remembering and 
understanding the material. 
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7 The number of pupils commenting unfavourably on either trial or control 
courses was much less than those commenting unfavourably. 

8 Criticisms of the courses were mainly In terms of the difficulty of 
selected concepts and In the terminology required and there was little 
difference In this regard between control and trial schools. 

9 About 10% of pupils In both courses commented unfavourably on unpleasant 
aspects such as dangerous organisms, noxious smells, sickening dis- 
sections or the need to kill harmless animals. 

10 In general there was strong acceptance of the basic objectives of the 

programme and a fair appreciation of Its relevance to Malawi and to life 
after school. 

n. Observation of Lessons. 

One member of the curriculum team gave a fifteen minute lesson to a 
selected class In each of the four trial schools. Pupils were required to 
solve an unseen problem by observation and by questioning the teacher. Their 
responses were rated on a percentage scale by the person giving the lesson 
and by one observer. The results are given In Table VI. 

Table VI 



Achievement by Unesco Trial Classes In Solving an Unseen 
Problem Presented as a Micro— Lesson. Consensus of Independent 
Percentage Ratings by Two Observers. (Percentage Ratings) 

School 

Response (In Rank Order on Achievement Average Rating 

Test - see Table IV) 

. . 1 • 2 3 4 



1 Willingness to 



answer questions 


90 


80 


20 


8Q 


60 


Level of interest 


90 


60 


50 


80 


70 


Success in solving 








• 




the problem 


60 


70 


30 


70 


58 



Each Unesco teacher was asked some days before the visit to prepare a 
demonstration lesson. This lesson was presented at the time of the visit and 
observed by the curriculum workers. Ratings of the extent to which the lesson 
contributed to the objectives >jf Unesco Biology were made on a ten point scale. 
The results are shown in Table VII. ' 
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Table VII 

Achievement of Objectives of Unesco Biology in Demonstration 
Lessons by Unesco Trial Teachers (Concensus of Ratings 
(1 - 10)) by Two Observers 



Schools Average Four 





Obj ective 


(In- 


Rank 


Order on 






Schools 






Achievement Test) 










1 


'2 


3 


4 






A. 


Knowledge and Understanding? 














1 


Knowledge of facts in text 


5 


6 


5 


4 




5 


2 


Understanding of facts in text 


5 


6 


4 


4 




5 


3 


Response . to questions 


7 


6 


5 


5 




6 • 


A 


Understanding of principle of 
















experiments 


- 


5 


5 . 


2 




4 


5- 


Understanding conclusions 
















from experiments 




<5 


4 


2 




4 


6 


Ability to reach independent 
















conclusions 


6 


5 


4 


2 


9 


3 


Average Knowledge and Understanding 


6 


6 


5 


3 




5 


R. 


Emotional Reactions 














7 


Interest during introduction to 
















lesson 


6 • 


2 


7 


•8 




6 


8 


Interest during main part of 
















lesson 


6 


3 


7 


6 . 




6 


9 


Interest during con^:lusion of 
















lesson , 


4 


3 


5 


2 




4 


10 


Interest in demonstration 






' 










experiments 


5 


4 


4 


5 




5 


11 


Interest in experiments 
















performed by pupils 


6 


3 


6 


7 




6 


12 


General attitude to biology 
















lessons 


5 


4 


5 


8 




6 


13 


General scientific attitude 


6 


4 


4 


4 




5 


Averaj>e Emotional Reactions 


5 

1 


3 


5 


6 




5 


c 


Practical Skills 














14 


Making biological drawings 


- 


- 


■ 4 


3 






15 


Handling glassware 


- 


6 


6 


- 




6 


16 


Handling dissection instruments 


- 


6 


- 


- 




6 


17 


Handling biological specimens 


6 


5 


7 


- 




5 


18 


Handling measuring instruments 


- 


- 


- 


- 




- 


19 


Using a lens 




4 


- ■ 


- 




4 


20 


Using q microscope 


- 


4 


6 


4 




' 5 


Average ^Practical Skills ' ' 


6 


5 


6 


4 




5 



90 



i 
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Table VII (cont/d.) 

Achievement of Objectives of Unesco Biology in Demonstration 
Lessons by Unesco Trial Teachers (Concensus of Ratings 
^ (1 ^ 10)) by Two Observers 



Ob j ective 



Schools 

(In Rank Order* on 
Achievement Test) 



Average Four 
Schools 



1 


2 


3 


A 








n. Recommended Teaching Methods 














21 Problem solving/verification 5 


3 


8 


7 






6' 


22 Pupil active/teacher active 3 


' 2 


A 


3 






3 


23 Objects, materials/blackboard 5 


A 


8' 


7 






6 


24 Pupil experiments/ 














demonstrations 6 


A 


10 


9 






7 


Average Teaching Methods 5 


3 


8 


7 






6 ‘ 


• < 

Summary: Average Ratines Four 


Schools - 










Pupils Knowledge and 


Understanding = 


5 


Total 


Achieve- 


Emotional Reactions 








5 


ment 


of 


Practical Skills 






cs 


5 


Obj ectives 


Use of Recommended Teaching Methods = 


6 . 


50% 


• 



Comments qn Observation of Lessons 

Table VI suggests that on the whole pupils in trial schools are in- 
terested in and responsive to problem solving situations. By Form II 
their ability to reason through an unseen problem is very satisfactory. , 

In Table VII the results suggest that on the whole trial teachers are 
about 50% effective in achieving suitable' teaching objective^ in 
specific lessons. In lessons observed the four teachers make use of 
recommended teaching strategies to varying degrees -.30, 50, 70 and 80% 
of the time respectively . ' - 

Resources of the Unesco Trial Schools 



schools , 



Table VIII summarises the resources available in the four Unesco trial 



This table is based on interviews with headmasters and Unesco Biolog^ 
teachers arid on a survey of the facilities at each school made at the timed 
the visit. Ratings were on a three point scale - excellent, good or poof apd^ 
are a consensus of the opinions of the' curriculum workers. There Were few 
differences in the. ratings* of individual observers. 
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Resources in Four Ionesco Trial Srh 
(Rated by Two .Indr.es as F:;collent, Goofl 


no Is 
or Poor) 


Resource 

t 


Srho 

(In Rank Order on 
1 2 


ol 

Achievement Test) 
3 4 


A. 


Technical 




• 






1 


# 

Adequacy of school groua.ds 


Excellent 


Excellent 


Good 


Good 


2 


Basic apparatus such as 












glassware 


Good 


Good 


Poor 


Excell ent 


3 


Specialised apparatus. 












e.g. microscopes 


Good 


Poor 


Good 


Good 


4 


Laboratory space 


Excellent 


Excel 1 ent 


Poor 


Good 


5 


Laboratory fittings - 












water, electricity, gas 


Good 


Good 


Poor 


Good 


6 , 


Equipment 












Innovations 


Poor 


Poor 


Poor 


Poor 


7 


Extracurricular enrichment 


Good 


Good 


Poor 


P.u>r 


B. 


Staff (Unesi:o Teacher) 










1 


Academic qualifications 


Good 


Good 


Poor 


Fxce 1 1 ent 


2 


Attitude towards Unesco 


• 










Biology 


— GmJd 


Poor 


Good 


Good 


3 


Feeling of adequacy in 


• 










teaching the Unesco 




t 








course 


Poor 


Good 


Good 


Good 


4 


Success in implementing 












philosophy of Unesco 












Biology 


Poor 


Poor 


Poor 


Poor 



The following generalisations emerge from Table VIII. 

1, P'acilities do not Seem to have had a strong influence on the course 
Satisfactory standards and adequate achievement of objectives occurred 

' in schools with excellent facilities and with. relatively poor facilities 
This is strong evidence in favour of the suitability of the course for 
the average secondary .school in Malawi. 

• ^ . . I 

2. In spite of feelings of inadequacy in some teachers the course had been 
reasonably successful in attaining its objectives. There seemed to be 
little correlation between staff attitudes and th6 results. This might 
be taken as an argument that the course, perhaps through the structure of 
its materials, could be taught successfully by teachers of widely dif- 
ferent attitudes and temperaments. 

All teachers under-estimated their success in implementing the 
objectives of the course. ♦ 



3 



I 



✓ 







4 



% 



-90- • 

4, None of the teachers had used much initiative in improvising equipment 
or teaching ideas . 



F, Summary Evaluation '• ^ 

Table JX gives ratings (on a scale 0% to 100%) for a number of criteria 
of acceptability of Unesco Biology in secondary schools in Malawi. It com- 
pares’ pupils and teachers. 

The evaluators used the following scale in arriving at the ratings and 
drew somewhat impressionistically on all thfe data presented in this report. 

Scale 



0 


- 20 


Generally failed in effectiveness, 
action possible but difficult. 


Remedial 


21 


- 40. 


Not successful but. remedial action 
without too much difficulty. 


possible . 


41 


- 60 


Acceptable ]^evel of effectiveness, 
action obvious and straight forward 


Remedial 

1. 


61 


- 80 


Very satisfactory. Only minor problems 
which would be simple to overcome. 


81 


- 100 


Very high level of effectiveness, 
remedial action necessdry. 


No 



Table- IX 



O 

:R1C 



. Effectiveness of Unesco Biology Forms I ind^ II in Malawi 
(Summary % Ratings by Curriculum ^Evaluators) 



Criterion 



Ratings for Teacher 
(Effectiveness as seen 
by teacher pr 
teachers effectiveness 
as observed) 



Ratings for Pupils 
(Effectiveness as 
shown by pupil 
achl^evement) 



!• 


Achievement of basic concepts 
by the ‘pupils 




45 




60 


2 


The discovery of appi;oach 












a) its acceptance 




60 




80 . 




b) its effectiveness 




60 




75 


3 


Achievement of objectives in 
typical lessons 




■ 50 ' 


» 


60 


4 


Relevance of content to 






• * 


• 




life after gchopl 




- -40 


' 


30 


5 


Relevance of objectives to 












national , alms 




85 




30, 


6 


Extent to which problems, of 
the course have been overcome: 












a) supply and maintenance 








* 




of equipment 




85 




90 




b) extent to which equip- 








. 




ment has been^ improvised 




10 . ^ 




- 




c) suitability of teachers * 




45 




- 


7 


Chance of success if trans- 
ferred to other schools 

^ • 


• 


90 ' 

4 




• * ■ • 



93 



<C> 



i 



-91- 



V7 



IV. Discussion and Recommendations 

The results of the evaluation study are most encouraging. An 
important finding is the satisfactory level in attainment of objectives of 
the course in spite of some unsatisfactory aspects of the teaching. Class- 
room techniques and feelings of ina^quacy of the teachers are problems that 
can be easily overcome by in-service training and by improving the learning 
materials/ 

' Part of the general feeling of inadequacy and relatively low success 
in some areas can possibly be traced to a weakness in structure df the 
Une^co booklets in their present form (the 1968 experimental edition) » 

• Teachers are unsure whether, to treat them as conventional texts for reading; 

- as workbooks or as combinations ^of these; and the approach in this regard 
Varies from unit to unit. The teachers' guides in th^ir present form do not 
help in this and are also deficient in other respects. 

Already the study group has met (late April 1971) and produced samples 
of re-written pupils' texts and teachers' guides. The new editions will do 
much to overcome some of the technical problems, t ' 

t 

^ A welcome finding, lias been Ahe steady grov/th in understanding and 
acceptance of biological principles and of the philosophy of the course,, from 
form to form. Related to this are the high levels of interest and the 
feeling that it is straightforward and easy to learn. Teachers see that the 
course will be relevant to pupils in later life, but in re-writing the ^ 
materials an attempt should be made to make this more directly obvious to the 
pupils. Apart from this disparity between pupil and teacher reactions it is 
interesting that the teachers have generally underestimated their pupil 
achievements and their attitudes to the discovery method. 

The assessment by the evaluators that the course has a 90% chance of 
success in average and even below average schools in Malawi, is of vital . 
signif icancei It would appear that the problems revealed in the evaluation 
study are relatively minor and can be easily overcome*. It is strongly 
“^recommended therefore that the Ministry of Education give serious con- 
sideration to introducing this programme to all secondary schools. Form I 
and TI, in, say, 1973. * . ' 
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J.;' Biology Test - v 

1. A useful thing used by scientists to identify animals or plants is a 

A . dictionary 
B bar chart 
C key 

D list of names 

2. Two friends found a number of different animals. They sorted them into 
two groups - one group had all red ones, and. the other group, all black. 
/They then sorted the red ones into those with wings and those without - ' 
wings. The black ones they sorted into those with haiY and those with- 
out hair. 

One word which would best describe what these friends were doing is 

A identifying 
B dividing 
♦ C listing 
D classifying 

3,. A botanist discovered a plant with dull black hairy^ leaves, long thjn 
stems and shallow r;oots. He wanted to give it a descriptive name. He 
cou^d reasonably choose -the Latin names of ' 

A short ancT shiny 
B tall and black 
C leaf and shallow 
D hairy and stem 

« • • a 

' 4 * ■ • 

4. Of the following, a plant which can grow well and gain weight in the dark 
is . • / ' 

A fern 
B moss 
C fungus 
D alga 



5. A group of boys and girls was studied by scientists. The children were 
different from one another in many ways. Of the following differences, 
the easiest to measure would be 

A strength ^ ^ 

B intelligence 

C height i ^ ^ ^ 

D behaviour . ' 
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6* Given groups of insects, snakes, snails, birds, cats, worms and fish, 
a biologist who was asked to put them into groups would i^robably first 
group them into 



A vertebrates and non-vertebrates 
B with legs and without legs ' 

C living and non-living 
D small and large 






7. One reason why scientists sort animals into groups is because 



A 

B 

C 

D 



they enjoy making collections Of animals 
this tells them about the way of life of the animals 
this helps them understand how animals grow and develop 
this helps them understand how animals are related to one 
another , . , 



8. The diagram shows how a person reported the groups of animals he found 
" in a certain place ^ 




, From this diagram we can conclude that 

^ i 

A * snails and insects together made iip more than half of his 
collection 

B insects are the most numerous animals on earth. 

C snai^ eat insects 

D the smallest group of animals in his collection was birds 

9. Compare the following leaves of the same species grown under different 
conditions. They are drawn to the same scale. 




O 

ERIC 



A green 
B flat 
C living 
D variable 
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10. Identify the animal in this drawing as I, II, III or IV, using the 
information given in the box below the drawing 




1. One long, fleshy foot present 5 



Fleshy foot absent ' 2 

2. - Legs present: 3 

Legs absent ANIMAL I 

3. Three pairs of legs or less A 

y Mo^re than three pairs of legs 7 

A. Body longer than wide ANIMAL II 

Body wider than long 7 ' 

5. With shell ." ' 6 

Without shell 8 

6 . Striped shell ANIMAL ill 

Spotted shell 7 

7. Stripes present on body .... ANIMAL IV 

Stripes absent from body ■ 8 



8 . Not needed 



The animal is 

A animal I 
B animal II 
C animal III 
D animal IV 



ERIC 
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Answer Sheet 






School 

Name 



Instructions to Candidate^ - 

All ten questions should be attempted. 

Each question consists of information and an incomplete sentence^ 

Four alternatives. A, B, C or D follow each question and you should select 
the alternative that most fully and correctly completes that sentence at the 
beginning . 

Your answer should then be marked with a dark cross in the space ‘ 
provided belo^. Use either pencil or ball point pen. 

For example if question 11 was 

The capital of Kenya is ^ 

- A Kisumu 
B Nairobi 

C Mombasa i 

D Nakuru 
- 

you would place a cross in the box marked B a s^ shown below. 



11 . 



X 



If you should change your mind’, thoroughly black out or rub out your 
first mark. Answers* with more than one alternative shown with a cross will 
score no marks. 

REMEMBER TO ANSWER ALL TEN QUESTIONS 1 IF' YOU ARE UNCERTAIN OF THE 
BEST ALTERNATIVE MAKE AN INTELLIGENT GUESS. 



Your Answers 



Question : 




/ 



i 









08 




Question : 4. 


A 


B 


C 


D 






5. 


A 


B 


c 


D 


f 


' 


Kj ■ 6. 


A 


B 


c . • 


D 




/ . 


7. 


a'- 


B . 


c 


D 


• 


- 


8. 


A 


B 


c 


D 






9. 


A 


B 


c 


D 






10. 


A 


B 


c 


D 



, 



o 
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Interview Wi,th Biology Teacher 
Standard Questions 



1. Relevance 



In what ways will this course be relevant" to the pupils of your 
country when they leave school? ' ' • 

I-Riat ar^ some, of the shortcomings in this respect? 

■ * ■ 

2. Difficulty r 

Do pupils find it difficult or easy with respect to traditional 
courses? « . 

What percentage would you predict would pass in' 

Form i New Co urse Traditional 
2 ^ 
3 

Any especially difficult units? 

3. Acceptability of t'he discovery method \ 

Do pupils accept this method? 

Do teachers accept this method? 

4. ‘ * Interest. in the, course . ■ 

Level of interest as compared with traditional programmes ' 



of pupils? ) 
of teachers?) 



. < 



What Is liked most? ) 
What is liked least?) 



5. Preparation for Forms IV and V 

Will the course give the, necessary background for Forms IV and V 
Cambridge? - • 

Explain.* 

6. Transferability 

In your opinion how successful will the course be in the averag.p and 
below average high school in your country? 

J 

7. Adm inis t ration 

What administrative problems have been met in the programme? 



Cost per year 
Equipment 
Chemicals 
Specimens 



Fi^ld work 
Staffing 

Resource materials, etc, 






ICO 



8, Any other comments. 



V 



« • 
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APPKKDIX H 



REPORTS ON IN-SERVICE COURSES FOR BIOLOGY TEACHERS 
‘ IN KENYA AND MALAWI MARCH AND ‘APRIL 1971 



1 , KENYA 



Need for the Courses 



\ 

. 



In Kenya the-SSP Biology had by Aprl/l 19’71 reached E'orm III in trial 
schools and teachers were in need of direct in-service heln 'in the in- • 
terpretation of the course. In pa'rt^cular they n^ded reassurance about the 
discovery method .of teaching and -about rtodern methods of testing and 
examining . ’ 

y . • * 

Teachers of -biology in other schools, following t.he conventional course 
for the Cambridge 0-level examination had expressed interest in the SSP 
philosophy. It was considered that thQ traditional programme could be taught 
by means of the discovery method and that those teachers could also benefit 
by attending an in-service course on this method of teaching and examining. 

Therefore arrangements were made ^to hold a series of one— day in- 
service courses in four centres in Kenya and to invite all biology iCeachers 
in each region to attend. ' , 

Letter to the Mi nistry of Education Re'questihg Permis sion for the Courses/ 
(Copy) : ^ 



Ref. No. : 15/2/12 



The Chief Inspector of Schools, 
Ministry of Education, . 

P.O. Box 30A26, 

NAIROBI . f 

'Through The Secretary, 

K.I.E. ‘ . • 



Kenya Institute of Education 
' P.O. Box 30A26, 

Nairobi . 

V, I8th FebrUciry, 1971 



O 
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, Biolop,y [n-f>ervicc Courses . 

As you. probably know, we have with us, for one month, the service's of 
Dr, Rra Meyer of Centre for Ajfvnncement of Teaching, Macquarie University 
Sydne^, through Unesco Technical Assistance. 

The duties of Dr. Meyer will be to work closely with KIE teaa fL«ailng 
with Biology and evaluate the whole of SSP course. He will also help In 
construction of examination items. Dr. Meyer is particularly suit©'-'! to 
perform this task because apart from the Tact that he is an e\ppft an f 
evaluation, he was working on R.SP Biology for 3 months last when L- was 

stationed in Tanzania. He was also present duting the April writlr-tf Work- 
,shop when we wrote the last vslume of SSP course. ^OdL 



4 
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We, however, strongly feel that apart from working in KIE, it would be 
extremely useful if he could" talk to biology teachers through a one day in- 
service course in the four centres listed below. 

The Centres have been selected in an effort' to fit the programme to .an 
earlier sch'eduled visit to the experimental schools, which will be done in 
between the one day in-service. As we had a very short time to arrange. this 
programme, it is not possible for us to fit all of the courses on .Saturdays. 
This iS‘ the reason^ why Nakuru and Kisii teachers have to be in-serviced in a 
week day. It is for this reason that I am asicing your permission to -allow the 
■biology” teachers to have a day off to attend these courses and'your co- 
operation to ensure that these courses are well attended. 

It is envisaged that the following time-table will be followed in each 
of the four centres. ■ . . • 





9.00 ■ 




10. 15 


Introductory remarks 


- background, philosophy and 




• 






present situation of 


SSP Biology in Kenya. 


Followed 


♦ 








by discussion. J.D. 


Kiihura . 




10.15 




10.45 


Discovery methods in 
Meyer . 


biology teactiing . Dr . 


Rex 




10.45 


- 


'11.00 


Tea 








11.00 


- 


12.30 


Excursion on school 


compound to illustrate 


the role 










of discovery in biology teaching. Dr. Rex 


Meyer, 










Dr. Frank, J, Kimura 
* 








* 2.00 




3.30 


* » 

Lecture-discussion on modern methods of examining * 










biology. Df, Rex Meyer . 






3.45 


— 


5.00 


Construction of examination questions. Dr. 


Rex 








1 


Meyer, J, Kimura and 


Dr. Frank 


Proposed Centres and Dates 






1. 


Nakurux 


- 


Nakuru 


Secondary School : 


Wednesday , 3rd March, 1971 


2. 


Kisii 




Kisii 


Secondary School ’ : 


Friday, 5th March, 1971 




3. 


Kisumu 


- 


Kisumu 


\ 

Secondary School V 


Saturday, 6th March, 1971 


4. 


Nairobi 


- 


KIE 


: 


Saturday, 13th March, 1971 



/ 



J*D,“ Kimura 
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C The Programme 



Kenya Institute of Education 'Biology In-Service Courses 

The Kenya Institute of EduG«tion has arranged a series of one-day 
in-service courses for secondary biology teachers. The emphasis will be .on 
ntodern teaching methods and on the latest technique’s of- test construction. 



Discussion Leaders: 



Joseph D. Kimura 
Dr. Sylvia Frank 
Dr. Rex Meyer . • 



Kenya Institute of ’ F.ducation 

Kenya Ins^titute of Education 
• ^ 

Unesc'o ConsAtant 



Programme I 

9.00 - 10.15 

10.15 ' - 10.45 

11.00 -• 12.30 



2.00 - 

3.45 - 



3.30 

6;00 



SSP Biology in Kenya 

Discovery method in biology teaching 

Demonstration of discovery methods 
using school grounds 



Modern methods of test construction ^ 

V. 

Workshop for construction of examination 
, questions 



Centres and Dates: 

\ 

y • 

1. Kisii Secondary School, 

^P.O. Box 11, Kisii. 

2. Kisumu High School, 

P.O. Box '127, Kisumu. 

3. ^ Nakuru Secondary Schopl, 

P.O. Box 66K, Nakuru. 

4. Kenya Institute of Education, 
. P.O. Box; 30231, Nairobi, 



J.D. Kimura 
^ - . 

I?. Meyer 

G.R. Meyer 
S. Frank and ^ 
J.D. kimuVa 

G.R, Meyer 

G.R^ Meyer 
J.D. Kimura and 
S. Frapic 



Friday, 5th March, 1971 
Saturday, 6th March, 1971 
Wednesday, 10th March, 1971 
Saturday, 13th Marc^, 1971 



103 









% . 



1 






/ 



i 01 -‘ 



D. Lists of ^Teachers Attending 
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E. Follow-up Let.ter to Schools 



Ref.: No. 15/2/12 ^ 



Kenyn Tnstitute of Education, 
P.O. Hux 30231, 

Nairobi. 

2A"ch March, 1971 



In-Service Course for BioloRV -Teachers 

r 

On behalf of Mr. Joseph Kimura, Dr ^ Rex Meyer and myself I am writing 
to express our gratitude to you for your efforts in brin^in^ together biology 
teachers in your area for bur, one-day in-service course.. We were fully 
aware of the difficulties you had, working on such short notice, and feel 
gratified that so many teachers were able to attend As you know. Dr. Meyer 
was in Kenya for a very, limited period. But because of your efforts, he- was 
able to meet and teach over one hundred biology secondary school teachers in 
Kenya during that very short space of dime. We feel mosf gratified. 

Yours, sincerely. 



Dr^ Sylvia Frank 
for Secretary, 

Kenva Institute of Education 



F. Appraisal 

I ^ -A 

Approximately 100 teachers attended the course representing: about one- 
third of the biology teachers in Kenya 

The course was well received and the teachers responded to the 
challenge of the **d’iscovery** method* Most found the method new and a number 
was concerned about the time it takes to develop concepts when using this 
approach. They were reassured, however, by being encouraged to adopt it* • 
wherever and whenever possible rather than being ^iveii a colnpulsory 
directive. , 

There was a great deal of^ interest in the workshop for writing 
examination questions. The aim o£ the workshop was not to train the teachers 
in writing multiple choice objective ^juestions but to give them some in- 
sight ipto the rational of objective testing for understanding rather than 
for memory work. Most teachers enjoyed* setting questions which, incidentally, 
were generally of a 'satisfactory ‘standard . 

On the whole the courses must be .iudged as beitiR highly successful. 
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MALAWI 



A. Need for the Course 



/ 



J 






'4 



o 

ERIC 






In contrast to the Kenya course the in-service pro^tamme in Malawi 
was designed only for the six teachers in the five schools using the Unesco 
Pilot P^o^ect Units iif trial forms. 



The course was organised in ordet- to glive special training in the ' 
field work necessary for Unesco Unit 10 "LiviAg Things and Their Environment" 
and to consider teaching problems associated with Unit 10. Another aim was 
to give the teachers an insight into the rationale of objective testing and 
tc giye'vthem some experience ih writing multiple choice items testing for 
understanding. A central' obj ective was to consider the format the Unesco 
booklets were to take in their final edition. There was c 9 nfusion in the 
materials about whether or not the units were to be us^d as texts, workbobks, 
background readers or combinations of these. A central objective of- the 
course, therefore, was to destfe^a suitable format for the Malawian edition 
of the books and teachers' guides. - TUere was need too for some consideration 
of methods to be used in obtaining feedback from trial schools for the 
final re-writing of the Unesco materials. * 



The Ministry of Education therefore arranged leave for Unesco Pilot 
Project teachers to attend a full-time four-day course at Chancellor College 
under the leadership of^'Mr. Stan Moss,' Inspector in Charge of Science, and 
Dr. G.R. Meyer, Unesco Consultant. The/ course was held from Tuesday, 13^ 
April to Friday, 16th April, 1971. % 



R. The Programme (see over) 
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C, List of Teachers Attending 
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Course Leaders : 



Teachers : 






Mr. Stan Moss Inspector of Science Teaching, 

Ministry of Education 

Dr. Pex >^eyor Unesco Consultant in Biology 

Teaching 

Mr. Z, Chirambo, Dip, Agric., 

Malosar Secondary School , 

P.O, KasiipC: ^ 

Mr, D, Kayira (Dip, ) , 

Chiradzulu Secondary School, y 
P.O. Box 20, 

Chiradzulu . V 

Mr. I Medi, B Sc . , / 

Blantyre Secondary School, 

P.O. Box 373, 

Blantyre. 

Mrs. F. Mbale, B.Sc., 

Soche Hill Secondary School, 

P.O. Limbe 



Mr. A. Mkandawire (Dip. ) , 

St. Patrick's Seconciary School, ^ 

P .0, Box 5450, 

Limbe . 

Mr. M. Zoani, B.Sc. , ^ 

: Soche Hill Secondary School, 

P.0, Limbe. 

D, Appraisal 

The objectives were largely achieved. Considerable time was spent 
discussing the format the Unesco books should take in the final re—writing. 
It was agreed that consumable workbooks would be educationally ideal but too 
costly. It was agreed therefore to develop the books in the workbook style 
but with all responses to be written into an exercise book. 



Unit I was selected for a prototype revision and it was decided to 
write section 4 "Grouping Things", pages 3 to 13, as a sample of a proposed 
new layout. A Teachers* Guide for this section was to be produced at the 
^same time. The ^pils’ Book and the Teachers’ Guide would follow the same 
pattern for eachr section of each unit an^ would have the following structure 

Pupils’ Book ^ 



1. Objectives for section 



V 
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2. Detailed procedures for investigat ioqs . • • 

Investigations to be varied, e.g, an experiment; a field study; 
a demonstration; a discussion; analysis of a r;eading passage ' 
(e.g. quotations, magazine extract, text, newspaper article, 
illustratio^, etc.); .or analysis of audio-visual material! 

3. Ouestions based on investigations to be answered by pupils 

(At this point teacher would develop a summarv) 

A. Background reading . . , 

5. Discussion viuestions on background reading 

(At this point teacher would discuss section as a whole) 

6. Unit test at end of complete unit. 

Teachers* Guide 



Objectives of the section 
Background information (where necessdry ) 
Method of introducing the lesson 
Hints on the investigation 
Answers to questions in investigation 
Hints on summary to be given by teacher 

7, Teaching about the background reading 

8, Answers to questions on background reading 

9, Hints on how to conclude the section 



) 

) to be repeated for each 
) investigation 
)* 

) 



\ 



Th&» teachers undertook this work with enthusiasm and the prototype 
materials were produced. The;/ will be used as models for the revision of 
the rest of Unit I and for all other units. These prototype materials are 
given in this report as Appendix I, 



/ 



See Avvendix I 



Another especiall^successful aspect of the course was the training ir 
field tnethods. A compr*'»'P-.r^ve Teachers' Field Guide was prepared for a 
given area of grass and timber to introduce teachers to as many simple field 
methods as possible. This guide is given in this report as Appendix J. 



See Appendix 






109 



Th© C6dchi6rs contp l©C6d all th© a s s.l^nm©n t s in th© s tudy id© and w©r© 
amaz©d and lmpr©ss©d at th© vast amount of us©ful information that was col*- 
l©ct©d by m©ans of th© simpl© m©thods advocat©d. It was th©n a simpl© matt©r 
to d©cid© which aspects of Un©sco Unit 10 would be appropriat© for Forms I and 
II in Malawi. 

V, Th© workshop on item writing was well received and some good questions 
were set. Techniques for obtaining feedback for revision of the books were 
also discussed and some simple methods approved 'for later impTfementation. 

The work on the discovery method was received sympathetically in- 
dicating a general approval and acceptance of 'this method of teaching. 

The course therefore satisfactorily achieved its aims/ and appeared 
to be most successful. 
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APPENDIX I 



SAMPLE LAYOUT FOR PUPILS’ TEXTBOOK AND TEACHERS’ GUIDE 
UNESCO BIOLOGY FORMS I AND II ~ MALAWI 



Prepared by Unesco Local Study Group as Basis or a Revised Edition for Malawi' 
of Unesco Pilot 'Project for Africa, April 1971 



TFJVCHERS’ GUIDE 



SECTION 4 -.GROUPING THINGS 



1 . Objectives 



Observe external features of living or^anisns^ around 'the school or from 
pictures and group them according to external^ features using their dif- 
ferences and similarities. , 

r 

Note external features of organisms grouping animals in a table 
according to their structures. 



c. Construct a branched grouping chart. 

d. Exi#ain how groupings of this kind are of value in- biology. 
Background Information 



Earlier ^han Fifth Century B.C. some men had realised the need for 
grouping things^nd the^^ied to group living things broadly. By Fifth 
Century B.C. Arratotle fs^Greek Philosopher and Biologist) and his pupils 
attempted grouping organisms (plants, for example, were grouped into shrubs, 
trees, and herbs and animals into land animals an^vater animals). 



As more organisms were found there was need to find a much more 
detailed way of grouping them since the old systerru became inadequate. Thus 
by Eighteenth Century A.D» a number of biologists including Carolaus 
Linnaeus constructed a much better grouping chart which has now become even 
more elaborate. This grouping is based on external features of organisms 
since these are easy to observe and do not change. It was realised that 
variable characteristics such as age, sex, colour or size . could not be used 
as a basis for classification. 



3. Introduction to Lessons 



Tell pupils hw different people arrange their things. For instance, 
librarians put books of the same subject together so that he can serve 
students quickly. • ' 



A good shopkeeper does not mix his things together. For example, he 
does not put plates with clothes, neither does he mix foodstuffs with soap 
nor washing s6ap, e.g. .Orao with bathing soap, e.g. Lifebouy. 
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He puts similar things to^;ether in groups and knows where each group 
is kept. This helps him serve his customers quicKly. ^ 

f ^ ^ 

Let us now look at the thinj^s in ouf classroom and try to put them 
- into groups as a good shopkeeper does, 

c 

Hints on Investigation 4,1 ’ • , 

Prior to the investigation the teacher must choose the nearest and 
most suitable habitat to the school c 

The teacher must acquaint himself /herself with the living things In 
the habitat.. If possible, the teacher should try to be familiar wl^h the 
names of the living things around the school. > ^ 

Pupils sh<Juld con^ruct Table 4.1 before they leave for thp^habltat. 

Before the Investigation the teacher must collect a few examples of 
plants and animals to be used In the summary of the Investigation. ^ 

5. Answers to Questions After Studying the Results Under Investigation. 4 . 1 

a. Animals and plants, 

b. Answer depends on living things available in the habitat, but may in- 
clude fungus, alga, lichen, liverwort. 

6 . Hints on the Teachers Summary Investigation 4.1 

Living, things in Group t are animals and those in Group II make up 
most of the plant group. “■ Both the animal group and the plant group can be 
sub-divided into smaller grntrps 

7 . Hints on Investigation 4.2 * ^ 

Note ; Collecting animals and grouping* them may not be done in one day due to 
shortage of time . In such cases, the animals should be preserved in 5% 
formalin or 10% alcohol or be pinned out till the next lesson. 

'•Pupils should be divided into gr'bups of 8. 

The pupils collec.tions should be examined atid^""if necessary you can in- 
crease the variety by collecting more or adding stored specimens, 
spiders, butterflies, earthworms and centipedes. Let pupils group their 
animals using their own methods. Stress the importance of the words 
"Differences and Si^larities". 

8. Answers to Questions After Studying Results Under Investigation 4.2 
Answers 1-4 depend on the class’s collection. 
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9 . Hints on Teachers Sumniary for 4.2 



Discuss the merits and demerits of different characterist4.cs, e.g. 
colour, sex, size or ap,e differences for j^roupine. Bring out. t& value of 
using structural characteristics which are easily observed and do not change. 



) 



10. Summary 






It is very important whpi ^roupinR living thint;s to use character- 
istics which are easily observed and do not change. 



1 1 . Hints on Investigations A3 



Additional pictur^ (photographs) /hould be obtained by cuttings f 
magazines or any other source to supplement those in the pupils book. 



rom 



The collection of specimens for the wall chart could be done as a '' 
class assignment, C®' pupils should make their collections during their own 
free /time and not <^j^ng biology class, time. Plant specimens should be 
collected and brought to class in plastic *bags or between sheets of newspaper 



A similar chart like the one on j/l^nts could be constructed for 
animals. 



12. Answers to Questions on Investigation ^ j3 



I (a) i Flowering plants 

ii Non-flowering plants 



(b) 



Flowering plants 

/ 



Monocotyledons Dicotyledons 

Non-f lowering plants 



Algae 



Fungi 






Liverworts 
and mosses 



Ferns 



Conifers 



II (a) Flowers 

(b) Veins on leaves 

(c) Roots (present or not) 

(d) Chlorophyll (present or not) 

(e) Type, of stem 



III They are easy to observe and do not change, 

13 . Hints on Teachers Summary for Investigation A, 3 



Here again sorting into groups must be based on structural iif- C 
ferences and similarities, erg. presence or absende of stem, leaves anci^ 
flowers and roots* Bring out the value of. using structural character- 
istics which are easily observed and do not change. 

1.15 • 

< - ■ - ■ 



I 



7 



7 



1 






o 

ERIC 



) 



S 






-113- 



14, SuTnmar^ 



As, in investigation 4,2, ^ is important wh^n grouping plants to use 
characteristics which are easiljr observed and do no't change. 



15. Teaching Atfput Badf^ground - Reading SecjjjLon 



'The background reading is there to give pupils some useful* information 
and emphasize the important aspect about classifying living things. 

This passage give information about John. It should give pupils an 



under^taTnding of the use o'f a fclassif ication system, we know the group to 
wMch an org^lsm belongs, we Vnow a lot about Its chaVactfri^tics. 



16. Answers tc Questions on Background Readinp 






I (a) He has ilnlshed primary school an'd is' in the top lOr^of primary school 
graduates. ■■ 



(b) That he has completed Form I and that he is preparing for the J»C, 
exams and that he is aged probably between 15-19 years of age. 



(c) If the school is streamed 'we can Say that he is above average 

ability for his form, and thA,^he stands a Rood chance of passlnR the 
J.C. examinatioTTv-% 

C 

TI^ Yes . . - 



(a) Some cassava is poisonous. Some* types of maize are of poor quality. 



<?>tiJ_^Sone' snakes a re^ poisonous. 



> 



Xc) Some fish are good to eat. KnowinR which group these thinRS are in is 
therefore helpful. . t 



]. 



17. References 



East African Junior Biology by J. Savory (Nelsou) 
Biology Charts by M. Moss 

Unesco. Bioibgy Filmloop - Collecting Insects 
Time-Life Nature Series (selected titles) 



13. Discussion Questions on Section 4 - Grouping Tltings 



I -Which types of chapacter istics are most suitable for grouping living 
things? 



II How would you construct and use a branched grouping chart? 
Ill Why is group^g of Living things of use in biology? 

116 
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^ Answers to the abov4 questions summarize the section as follows: 

T The most useful . characteristics for grouping living things are 
structures and features wHich do not change. 

* tv 

IT Differences and simil arises can be usecf^to divide animals and plants 
into two primary groups. Each of these groups can be further divided 
using structures which^do not change. If necessary each sub-group 
can be further divided. ^ • 

/ I 

III By grouping living things we gain a knowledge /bout each group and 

the relationships between groups. Also if we know to which sub-group 
an organism belongs. it tells us a lot about its characteristics. 



Objectives 



1 



PUPILS' TEXTBOOK 
section 4 - GROUPING THINGS 



Observe external features of living organisms around the 'school or from 
pictures and group them according to external features, their 
similarities and differences. y 

Note external features of organisms, grouping animals in a table 
according to their structures. 

Construct a branched grouping cha 

Explain how grouping of this kind are of value in biology. 

Inve.stl gation 4.1 : Grouping of Living Things 
Materials - notebook ^nd pencil 

i. 

Procedure ^ 



4 , 



1. Go out* into some uncleared area around the school. 

2. Write down the names of as many living things 'as you can observe in the 
selected area in the table similar to the one shown below. (Use an 
English or local name or if yoti don't know it, make up your own). 

3. For each living thing put a tick or a cross to show whether it has or 
has not wings, legs, green colour and whether it is fixed in one ’place 

or can move from place to place. ’The first one is- done for you as an 
example. 1 
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Name 


Wings 


Legs 


Green 

Colour 


Leaves 


Fixed 


Can Move Ftom 
Place to Place 
1 


Butter£Iy 




/ 


X 


X 


X 





4 Look at your table above and sort\he living things into two groups ^ 



Group I - wings or. legs and can move from place to place. 

Group II - green colour, leaves -and fixed 



Stu^y4-ng Results 






1. iVhat are the two main groups of living things you' have found? 



2 Are there any other living things that could not be put in either of the 
two main groups you named in Q,1 ’above? If so, mention a few examples. 



Note: Summary provided by teachei^ 



I 



Investigation 4,2 ; Grouping Animals 



Materials - insert net 
forceps 

killing bottles 
specimen jars 



Procedure 



Collect as many different types of animals as you can by using a sweep 
net . 



Use your net to catch flying insects such as butterflies, grasshoppers 
and beetles 



3, Using forceps if necessary, collect as many crawling animals as you 



can. 



’4. Put all the animaias^you collect in the killing bottles. 



5. Take all the animals you have collected to the laboratory and examine 
them by looking at the features indicated in th^ table below. 
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m 

Name of 
Animals 
(if known) 


Body 

Regions 


Number 

of Legs 

% 


Number 
of Wings 


Other 

Features 


Major 

Groups 


Grasshopper 

Butterfly 

-XL— 


' 3. 

3 


6 

, 6 


* A ' 
A 


Long narrow 
wings '* 

Wide 

decorated 

wings 


GROUP 1 

Nhme;- INSECTS • 

- f 

r-. 




% 


' * 




- 


GROUP 2 
Name: ' 

\ 


\ 

\. 

f ■ 






/ 


* 


7 ^ ^ 

GROUP 3 

\ 

Name : 

✓ 








A. 

f 




GROUP a' 
Name: 



Studying the ^Results • ‘ " 

1, How many main groups have you got? * • 

/ 

2, !-niat characteristics have you used in sorting out these animals into 

groups? . ' ^ 

\ 

3, What type characters Appear to be the best for grouping these animals? 
What are- the main reasons for your suggestion? 

. A, I^at are the common characteristics of each group? 

4 . 

Note: Summary .provided by teacher. 

Investigation A. 3": Grouping Plants 

Materials - notebook, pencil, hand lens, knifg^ plastic bags. 

Procedure 



1. Carefully observe the pictures on the following pages 
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Using a similar table as the one shown below, fill in the table the 
names of the plants, indicating whether the stem is present or absent, 
leaves are present or absent and whether the plant produces flowers or 
not. 



\ 
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N^me 


Stem Present 


>Leaves Present ^ 


Plant Produces Flowers 


.. y 








' Absent 


Absent 


Plant Does Not Produce 
Flowers 


Fern 






• 


Sunflower 


-- \ 




J • " 


Liverwort 








Guava 

Lichen 

Moss 


. i 


/ 

e ‘ .. 

. X 




Pine 






- 


Brown strap 
weed 




• 


♦ 

' \ 


Hibiscus 






- 


Grass 




- 


0 


Euphorbia 




, 


• 


Mushroom 




- 


. 1 



Pictures: 






130 






.FERN 


SUNFLOW.R 


• LICREN 


MOSS 


» 




HIBISCUS 


GRASS 



^ LIVERWORT 


GUAVA • 


. r’ 

PINE 


/ BROWN STRAP WEED 

V 


^HORBIA 

i 


MUSHROOM 






1 
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Copy the following chart into your notebook and under each proup list 
the names of the plants from your table above. 



Plants 



Non-f lowerinf^ 



Flowering 





, 


Algae 


Livei 

ai 

M05 


rworts 

id 

sses 


~i 

Conifers » 

> 

/ 



Fungi 



Ferns 



r 



Monocotyledons Dicotyledons 

4* Over the next few days cOi..lect as many plants of each group shown on 'tVie 
chart as you can. The pictures on 117 will help in your grouping. 

r S - ■ 

' As a> class project make one large .copy of the chart 'above. All 
members of the class should attach the plants collected under the correct 
groups on the chart. 

Studying Results ' 

1. T^^hat are^the two major groups of plants? Under each major group list the 

sub-groups. ^ 

2. T^^hat common characteristics did you use in grouping the plants on your 
chapt? 

3. i^y^id^you decide to use these., characteriatics . 

Note: Summary proyided by teacher. 

Background Reading - Classifying a Boy 

% . • ‘ 

It is important to put living things into groups because one can 
know a lot about a .particular type of plant or animal without actually, 
seeing it. . • ^ 

Imagine a visitor comes in the.,school and asks abouC a certain boy 
called John Kayini. He. is asked the form (class) the boy belongs to. The 
visitor says, *^he is J.n Form'll.” He is, again asked if John belongs to 
Form II A or II B. The visitor says, ”he is in Form II A.” ' ^ • 

Fropi the above inf ormation it is easy to know a let about John 
Kayini even without seeing him# 

■ ' ’ 121 
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APPENDIX J- 

A STUDY OF adjacent' AREAS OF GRASS AND TIMBER 



A Guide for Biology Teachers 

4 * 

Facts The canopy of the trees in the area to be studied allows sufficient 
light to reach lower levels to support climbers, shrubs and herbs. 
Grassland lacks trees and shrubs, ^ 

Our aim is to test the following hypotheses: 



SET I , The Vegetatioh 



i) Lower layers of timbered area are riarker, cooler, and more moist 
than equivalent layers in the grassland. They are more protected 
from the drying effects of sun and wind. ' 

ii) Plants in a timbered area therefore are in a more favourable en- 
vironment than plants in an open area of grassland and will be more 
diverse, 

✓ N 

iii) Across the boundary zone between the trees and the grass the en- 
vironment will change from a cool moist and dark place to a hot, 
dry bright place. As this change occurs there will be correspond- 
^ ing changes inj^ie^ature of the vegetation. Plants resisting hot, 
dry conditiortSwill survive in t he grassy area* 

iv) A critical factor in the timbered area will be access to light, 

therefore plants there will have ada^ations to get maximum light. 

v) A critical factor in the grassland will be periodic^ shortage of 
moisture so plants will have adaptations to resist dryness or to 
survive during dry conditions. 



\ 



SET II . The Soil 

* * I 

vi) Because of the more abundant vegetation and the larger leaves in 
the tree community the litter and humus layer of the soil will be 
moister, cooler and richer in organic content^ than the surface 
soils of the grassland. • ' , 

u 

vii) Because, under dry conditions, decomposition is slow, the litter 
layers of the grassland will have a higher proportion of larger, 
leaf fragment than in the timbered area. The organic acids in 
. forest litter will th^^ore be greater than in grassland litter. 
. * . pH of soil in tree area will be lower than pH soil .in grass- 
land a^ea . j 

SET III . ' The Animals , 

I 

ix) Because of the more "favourable” environmental conditions of the 
stand of trees, animals in. the herb and litter layers there will 
S.i'^3 div^erse than those in equivalent layers of grassland. 
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x) the place with best environmental conditions and most food is the 
litter and humus layer of the'ibrest. This will therefore support 
the most diverse population. ^ ^ ■ 

xi) The only animals present in large numbers '"in the grassland will be. 
those adapted to hot dry conditions. , 

xii) Animals in the herb layers will be adapted for rapid movement through 
open spaces and for clinging to vegetation. 

xiii) Animals in the litter layers will' be adapted for rapid movement 

through thin horizontal spaces and for burrowing through soil and 
litter. 

SET IV . Other Hypotheses 

Add further hypotheses that occur to you as we proceed with the 
. excursion. 

4 . 

I * * 

PART I . Plotting VeRetatlon 

The following maps , tables and graphs should be prepared. 

c 

!• Location Map showing distribution of vegetation. Using the contoured 

map provided plot in the approximate distributions of types of vegetation.- 
It will be helpful to stand on one or two places on high land to give ^ 
views of the whole area. 

2. Preparation of Transect 

Choose a typical location in the centre of the grassy area and another 
towards the centre of the clump of trees. The two locations should be 
50 yards apart and the land between should be reasonably level. Using 
two 1 yard sticks walic along the transect marking out 1 yard squares. 

At every third square estimate percentage cover of dominant species and 
total percentage dbver filling in the table provided. At squares 1 
* and 25 drive in stakes clearly labelled as stations I to III. These 
stations will be places for further observe t.ions later. 

Back in the laboratory, prepare a bar graph for eadh species showing 
per cent age'^cover against distance along transect. Use the grid pro- 
vided. 



ERlCl 



3. Drawing a Profile 

Stand on a high point some distance to one side of the transect so you 
can scan the whole length of the line and clearly see stations I to III, ' 
Estimate the height of the tallest tree along the transect and mark that 
as the maximum height on the profile chart provided. • 

I 

Using the symbols shown on the profile chart draw the side face of 
the vegetation along the line of the transect. Use the axes provided., , ' 

The table of percentage' cover of dominant plants will be useful in 
. showing exactly where various kinds of plants begin and end along the 
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line, Show relative heights of plant types to a rough scale. 

The drawing should clearly show i) any evidence of layering or strata 
in the vegetation, ii) zones of dominant plant types, iii) nature of the 
canopy, iv) presence of epiphytes and climbers, 

' iX 

Use coloured pencils, ^ 

Collect representative plants of each type and take them to the 
laboratory. 

Surface Maps of Canopy Cover 

„ For specified areas of vegetation draw in the cover provided by herbs, 
grass, shrubs, trees and climbers using the key provided. You must look 
both down on the low vegetation and ^ at vegetation overhead. Draw 
what would be the areas of shadow cast by the various types of canopy 
when the sun is immediately overhead. Many vegetation types will over- 
lap. . 
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EXCURSION AREA- STUDY OF GRASS AND TIMBER. 

MAP reference: Blantyre-Limbe 1535C^ COMMUNITIES 

Grid Reference=216525 U3CATI0N MAP AND 

for Point Z (Approximate) OISTRtBUTION OF VEGETATION 






PERCENTAGE COVER OF DOMINANT PLANTS ALONG GRASS 
TO TIMBER TRANSEa 



o 



Square 

Number 

(yards) 
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Surface Maps of Type and Cover of Canopy at Three 
Stations Along Transect 

(Each Map is of an Area 1 Yard x 3 Yards) 
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STATION I ' - STATION U STATION m 



.Square 

No. 

1 




Square 

No. 

24 




Square 

No. 

48 
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2 
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25 ^ 




49 
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26 




50 
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Show areas covered by .the following typfes of vegetation. Use the key shown. 
Key 

« Shrub soft or woody 2-6’ 

= Tree, woody, above 6’ 

» Climber 

Answer the following questions about these three map^. 

1; What types of vegetation are most common at each of the stations? 

2. The types of vegetations overlap in distribution. What^does this show 
about vertical layering in the communities? 

3. Whicb station has the greatest, variety of. vegetation types? 

4. Describe any major differences between Stations I, II and ITT shown by 
these maps. 

1,39 
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Herb, soft to 2’ 

Tall grass, above 2’ 
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Questions about Vegetation 

1. To what extent can the features of the location and plant distribution 
yr map be explain^ b^ the work of man? 

2. Can you suggest some ways that the vegetation may have been Influenced 
by the creek and by the contour of the land? 

/ • ' 

3. From your tables and graphs, name the station (I to III) which has 

i) the densest cover of vegetation 
^ ii) the greatest. variety of plants 

iii) the tallest plants ^ 

iv) ■ the greatest number of layers 

4. Before you make further observations predict which station would be 

i) coolest 

ii) hottest 

iii) most. moist 

iv) least-moist 

v) having highest light intensity 

vi) having lowest light intensity ^ 

vii) having thickest layer of litter ^nd^ 



lumus 
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In eac;^ jpase give your evidence. 

PART II 

Conditions of the Environment at Stations I to III 
Nature of Vegetation 

Also refer 'to transect, profile and canopy maps. 



Feature of Vegetation 


Station Number * 


I 


II 


III 


Dominant type/ 

Height of tallest plant (ft.) 
Average height (ft.) 

% covev 

Canc|^y closed or open 
Number of species 
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2. Weather or Climate 



y ■ » 



' Weather 


Height in Feet 


\ 

Station Number \ 




II 


\ 


Temperature (°C) ^ 

1 


+6 


/ 






+2 








. 0 








-2 








Dryness (time in seconds 
for cobalt chloride 
paper to change) 


+6 


\ 






1 - 




«L 
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^ - 0 




• 
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Light intensity (light 
meter units) 


+6 








+2 








0 








Exposure to wind (5 max. 
to 1 min.) 


- 






- 


+2 , 








0 









Plot changes in temperature, light intensity, wind exposure ancD 
dryness against' vertical height for Stations I and III. V 

Use the following axes joining points by straighl^ lines.. 

Use the following key brass Community (I) ' 

■ • =(;~/Tree Community (III) 
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Graphs Comparing Weather at Stations I and III 
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3. Soil . 

(a) Soil Projjerties Stations I to III 





Station Number n ^ 


•I 




‘III-’ 


% cover surface litt,er 
Depth of humus (inches) 
Dryness at -1" ^ * 

, Dryness a,t -2* ‘ ^ 

pH surface litter 
pH at’ -r” 
pH a*t -2.^ ’ 


- ■ 




^ ' u 

• * 



(b) Soil Profiles 

In the following splices draw the clean face of a two foot deep pit 
in the soil. The f^ce of the pit should be about 18" wide. Show .1) type 
and thickness of litter, ii) thickness and colour of humus. 111) location of 
'l)lant roots, iv) .bases of surface vegetation and, v) any bands of different 
texture or colour. Use coloured pencils. 
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III 
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CHANGES IN WEATHER ALONG TRANSECT 
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CHANGES IN PROPERTIES OF SOIL ALONG TRANSECT 
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(c) Composition of Litter (Station I and III) 



Fraction of Litter 


Station I 


Station III 


% Volume 


pH 


% Volume 


pH 


Dead whole leaves 
Large leaf pieces 
Small leaf pieces 
Dark grains 




• 
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(d) Other Soil Studies 






Collect jars of soil, from each place. Back in the laboratory ^ou. may 
care to investigate factors such as i) hardness, ii) proportions of humus, 
clay, loam and sand, iii) water holding capacity, iv) moisture content, v) 
organic content, vi) amount of air in the soil and, vii) inorganic salts 
present. Suggest ways of investigating these and other factors. Draw up 
tables of your results. ^ 

Questions About the Environment 

1. Describe the environment of Station I. 

2. Describe the environment of Sfatipn III. 

3. What are the differences between Station I and Station III? 

A. In what ways do the layers of vegetation influence the weather at 

different heights in grass and timbered areas? 

5. Which place has the most suitable environment for a widely varied 

population of plants? < 

6. Which station has the richest soil? What is your evidence? 

7. Explain any difference in pH i) between stations 

‘ ii) between surface and deeper layers 

of soil 



8 , 



Compare the soil at Stations I and III. 



9. Can you say that any aspects of the environment have influenced any 
other aspects? If so, give some examples. . . 

10. What do the graphs of temperature, moisture and light show with 

regard' to the environment of vegetation changes from gfas*s to trees? 
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Part III 

' Invertebrate Communities in the Litter and Herb Layers 
Amongst Grass and Amongst Trees 

Collecting Methods 

in areas typical of Station I and Station III collect invertebrate 
animals as follows: 

(a) From Herb Layers 

All members of the K-roup conect for exactly 20 minutes, first at 
Station I and then at Station III by sweeping vegetation from 0 to 2* high 
with butterfly nets and by inspecting vegetation and collecting any in- 
vertebrates crawling on or flying between .plants. Place all aniic^ds 
collected into killing bottles labelled Station I and Station III. 

(b) From Litter Layers 

1^11 members of the group collect for exactly 20 minutes from the 
litter layers, first at Station I and then at Station IIIJi Sort the litter 
by sweeping it aside with trowels or white card or fingers and pick up in- 
vertebrates with fingers or damp brush. Use forceps for dangerous animals 
such as centipedes* scorpions or large spiders. Place all animals directly 
in a tube of 70% alcohol. Label the tube Station I or Station Illi ■ Sample 
all likely habitats such as open litter, around and under stones and under 
and in rotting logs. . • 

’ # 

. • ' o- 

Sorting the Collection _ 

;A; On returning to the laboratory keep the animals in four separate 
collections - from trees (a) herb layer (b) litter layer and from grass (c) 
herb layer (d) litter layer. 

Within each collection sort the animals in major types (snails, 
eajfthworms, beetles, grasshoppers, cockroaches, centipedes, etc.) and count 
the number of each type in the collection. Put the results in Che tables' 
provided. •’ ' ' 

Sorting is most easy by using white enamel dishes and by picking up 
the smaller animals with a fine brush. Place larger specimens such as 
grasshoppers-^rifed onto white paper, and smaller specimens (usually from 
litter layers) in petri dishes of 70% alcohol. 
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Tnvertebrates of the Herh Layers In Gr^s an^l Tree Communities 



Number of Collectors 



Time spent collecting = 20 minutes in each 
community 

V/ 



Abundance scale Very few = 

Few = 

Many = 

Very many = 



FRRb LAYERS 



Animal 

Type 



GRASS COMMUNITY \1) 



No. 



V>ery 

Few 



Few- 



Many 



Very 

Many 



TREE COMMUNITY (III) 



No. 






Very 

Few 



Few 



Many 



Very 

Many 
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Invertebrates of the Litter Layers in Grass and Tree Communities 



Number of Collectors 
/ 



Time spent collecting =» 20 minutes in each 
community 



Abundance scale Very few « 






Few = 






Many » 






1 Very many « • 




LITTER LAYERS 


A m ^ 0% 1 


GRASS COMMUNITY i 


(!)• 


TREE COMMUNITY (III) 



Type 



No. 



Very 

Few 



Few 



Many 



Very 

Many 



No. 



Very 

Few 



Few 



Many 



Very 

Many 



V.. 
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■ Invertebrate Populations In Grass and Tree Communities '’ 
(a) tiumbera of Animals 



Calculate thie numbers of invertebrates in the collections (gee 
previous tables) and enter them in the following table.. 



Grass 


'Tree 


Herb Layer 

* 


Litter Layer 


^^^^Herb Layer 


Litter Layet 


Herb + Litter 


Herb + Litter 


Grand Total (Grass + Tree) 



.1 

(b) Percentages ' 



Calculate each figure in the previous table as a percentage of the 
grand total and enter in the following table.o 



Grass 


Tree 


Herb Layer 


Litt;er Layer 


^^Herb Layer 


Litter Layer 


* 

Herb + Letter 

( 


Herb + Litter 


Grand Total 
100% 


(Grass + Tree) 

' ■ ; 



0 * 
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(c) Diversity 



■ Count the number of animal types in each part of the collection and 
enter them in the following table. 



Grass 


Tree , 


Herb Layer 


Litter Layer 


Herb Layer 

t 1 * 

9 


Litter Layer 


^ Herb +%Litter 

k : 


Herb + Lil^ter 


* 

Grand Total (Grass + Tree) 



Questions About fche Animals 



1. List down the four places studied in rank order on each of the 
following quaUties 



i) number of animals 
ii) number of types of animals 



2. l^ich place, grass area» or tree area, had 



i) *the most diverse population? 
ii) the greatest number of animals? 



Can you explain these results? 

3. \^ich layer, herb or litter had 



i) the greatest variety? 
ii) the greatest numbers? 



Can you offer an explanation? 

4. Which types of animals were most common 



i) in grass? 
ii) in the tree area? 
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Aclaptnt i (uis of Animnlr- .iin] P.l .ints 

Slufly the collections of plants aiid rmimnis niul examine specimens 
or fentnros tlini make them suited to the places wlnue thev 1 ive. Include 
simple drawlnp,s of plants or parts of plants and of the Invertebrate animals. 



(cl) A(lat)tations of Plants 



Specimen 

Number 



Plant 

Type 



Locations and 
Environmental 
Conditions 
Where Most 
Common 



Adaptations 



For Resisting 
Dryness 



For Obtaining 
Energy 



Other 






I 

1 



1 






IM 



/ 



/. 
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Questions About the Adaptations 






1. List some of the adaptations of plants j^rowin^ amongst trees for getting 
maximum energy. 

2v. Describe some of the adaptations of grasses for survival under dry con- 
ditions. 

/• 

3. List some of the adaptatiStia of animals living in the drier places for 
conserving water. 

4. Describe some of the adaptations of animals from the litter layer that* 
enable them to move quickly and easily between the layers of litter. 

5. Choose one animal .very common in grass and one animal very common in the 
tree zone. Compare and contrast the ways of life and the adaptations 

of the two animals. 

6. Choose one i) epiphyte, ii) climber, iii) shrub and iv) herb. Show how 
differences between the shoots of these plants can be related to the 
places where they live. 

Conclusion 



n/ 



‘What can you now conclude about our hypoth^es? 

Fill in the following table, ruling off each hypothesis in turn. 



Hypothesis 

Number 



( 



Has it been 
verified 
Yes or No 



If No kow should the 
original hyj^othesis 
be modified? 






/ 



What evidence do we 
have for this con- 
clusion'? 
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AnswSr the .following questions. 

- 1. Have we been able to show any causes and effects? If so give some 
examples. 

( 2 , As the environmental conditions changed from grassl^and to timber wp 
noticed changes, in the plant types. Is it possible, with our present 
data, to decide if the environment caused change In ’the -vegetation or the 
vegetation caused change in the environment? 

w * 

Discuss this problem considering factors such..^» light, temperature, 
moisture and soil. 

3. Design an experiment to show whether grass type I grows best under hot, 

j bright conditions or under cool”, -ddrk conditions. 

A. Try to explain from all the information we have why the grassy area is 
-not timbered and why the area of trees is not a grass community. 

(This is a difficult question and it may not be possible to find a clear 
cut explanation). 
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